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Power-Tube Fundamentals 


Power tubes are devices for con- 
trolling the transfer of energy in elec- 
trical circuits. In this respect they are 
similar to rheostats, switches, and other 
circuit-type control devices.Tubes, how- 
ever, permit much more rapid, precise, 
and efficient control of electrical energy 
than mechanically operated devices. 


The transfer of electrical energy 
through a circuit involves control of two 
factors, rate and direction. The rate of 
energy transfer is determined by the 
number of individual electron charges 
moving unidirectionally through the cir- 
cuit in a given interval of time and is 
proportional to the applied voltage. The 
direction in which the electron charges 
move is determined by the polarity of 
the applied voltage. 


Electron charges may be transferred 
through a circuit element by several 
methods. In one method, kinetic energy 
is transferred between adjacent elec- 
trons within the molecular structure of 
a conductor. This method is employed 
in switches, rheostats, and other devices 
which utilize conductive materials as 
control electrodes. Because the currents 
through such devices are controlled by 
mechanical means, the speed with which 
the amount or direction of current can 
be changed is limited by friction and 
inertia. 

In asecond method, individual elec- 
trons are transferred through a low- 
density, nonconductive medium, such as 
a vacuum or a low-pressure gas. This 
method is used in tubes and has the ad- 
vantage that both the rate and the di- 
rection of current flow may be controlled 
by electric fields. Because these fields, 
as well as the electrons, have negligible 
inertia, tubes can effect changes in the 
value and direction of electric current at 
speeds considerably higher than those 


obtainable with mechanically operated 
devices. 


In electrical circuits, control of the 
direction of current flow is necessary 
when the power source produces ac volt- 
ages and currents and the load requires 
a unidirectional current. Tubes which 
are used primarily to control the direc- 
tion of current flow are known as recti- 
fiers. All such tubes, however, are also 
rate-control or rate-limiting devices in 
the sense that they have a finite current- 
carrying capability. 

Rate-control requirements in elec- 
trical circuits range from occasional on- 
off switching to continuous variations 
occurring several billion times per sec- 
ond. Tubes which provide this form of 
control are known generically as ampli- 
fiers. Power-tube amplifiers are capable 
of controlling relatively large amounts 
of energy. All triode and multigrid power 
tubes are inherently rectifiers as well as 
amplifiers because they deliver unidirec- 
tional current regardless of the kind of 
energy furnished by the power source. 


Basic Considerations 


In its simplest form, an electron 
tube consists of a cathode (the negative 
electrode) and an anode or plate (the 
positive electrode) in a sealed envelope. 
More complex types may also contain 
one or more additional electrodes. The 
purpose of the cathode is to furnish a 
continuous supply of free electrons; the 
plate collects these electrons. The rate 
at which electrons are collected by the 
plate (the plate current) is determined 
by the number of free electrons available 
and by the polarity and the strength of 
the electric field between the plate and 
cathode. Power tubes and rectifiers are 
usually operated so that the number of 
electrons available is constant. Conse- 


quently, the rate of collection or current 
flow is determined principally by the 
characteristics of the internal electric 
field. 


The internal electric field is estab- 
lished by connection of a source of po- 
tential between the plate and cathode. 
When the plate is at a negative potential 
with respect to the cathode, the internal 
field tends to prevent electrons from 
leaving the vicinity of the cathode, and 
there is no transfer of energy through 
the tube. When the plate is operated at 
a positive potential with respect to the 
cathode, the field causes a movement of 
electrons to the plate. The current 
through the tube is then determined by 
the strength of the field, or the plate 
voltage. 


Vacuum Tubes 


Under normal operating conditions, 
the velocity of the electrons emitted by 
the cathode of a vacuum tube is just suf- 
ficient to insure their release from the 
emitting surface. If no accelerating field 
is applied, these electrons tend to return 
to the cathode when their escape energy 
has been expended. However, the in- 
tense negative field created by new elec- 
trons reaching the emitting surface re- 
pels those previously emitted and they 
accumulate in the space surrounding the 
cathode. This accumulation of electrons 
is called the space charge. 

The approximate distribution of 
the space-charge electrons in the ab- 
sence of an accelerating field is shown in 
Fig. 1. The concentration is greatest in 
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the region nearest the cathode. The gen- 
eral relationship between plate voltage 
(Ep) and plate current (Ip) in a two- 
electrode vacuum tube is shown in Fig. 
2. At very low positive plate voltages 
(region E, to E,), only the loosely bound 
electrons on the outer surface of the 
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space charge are attracted to the plate, 
and the plate current does not change 
uniformly with equal increments in 
plate voltage. Over a higher range of 
plate voltages (region E; to E,), the re- 
lation between plate voltage and plate 
current is nearly linear. When operated 
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in this region, a two-electrode vacuum 
tube has substantially constant internal 
resistance (called plate resistance, or rp), 
and the plate current follows the normal 
Ohm’s-Law relationship. 


At plate voltages higher than Ep», an 
increase in plate voltage does not pro- 
duce a proportional increase in plate 
current because practically the full emis- 
sion capabilities of the cathode are being 
utilized. The voltage at which essentially 
all of the electrons emitted by the 
cathode are collected by the plate is 
known as the saturation voltage and is 
indicated in Fig. 2 by Es. 

Two-electrode vacuum tubes are 
extremely useful as power rectifiers. Be- 
cause they are entirely nonmechanical 
in operation, they can be used over a 
wide range of frequencies. They can 
operate at both very high and very low 
temperatures, and can be designed to 
withstand very high inverse voltages. 
The substantially linear relationship be- 
tween plate voltage and plate current in 
such tubes is also useful as a means of 
obtaining virtually distortionless rectifi- 
cation (detection) of radio signals. 


Like all rectifiers, the two-electrode 
vacuum tube is a special form of switch- 
ing device and, therefore, does not pro- 
vide any power gain. However, the con- 
trol of circuit currents by means of elec- 
tric fields can be extended to include 
amplification, oscillation, and other func- 
tions involving actual power gains by 


the addition of a third electrode called a 


grid between cathode and plate. When » 


the grid is placed relatively near the 
cathode, the application of small volt- 
ages to the grid can produce the same 
change in the internal field, and thus in 
the plate current, as large changes in 
plate voltage. Large amounts of plate- 
circuit power can thus be controlled 
with relatively little energy. Special con- 
trol characteristics may be obtained by 
the use of two or more grids or control 
electrodes in a tube. The construction 
and characteristics of the principal types 
of multi-electrode tubes in general use 
are described in detail later in this sec- 
tion. 

Electrons accelerated by even mod- 
erately high plate voltages may acquire 
enough kinetic energy so that they dis- 
lodge equal or greater numbers of elec- 
trons when they strike the plate. Emis- 
sion produced in this manner is known 
as secondary emission. 


Like primary electrons, secondary 
electrons are attracted to a positive elec- 
trode in the tube. In a two-electrode 
tube, they return to the plate and their 
only effect is to produce a weak negative 
field similar to a space charge which 
tends to repel some of the primary elec- 
trons approaching the plate. Although 
an increase in plate voltage beyond the 
saturation value does not increase the 
plate current of a tube, it produces a 
proportional increase in the velocity 
with which electrons move to the plate, 
and thus increases secondary emission. 


Although secondary emission is fre- 
quently employed in special multi-elec- 
trode tubes, it may produce effects 
which interfere with normal operation 
of power-tube amplifiers. These effects 
and the methods used to overcome them 
are discussed in detail later in this sec- 
tion. 


Gas Tubes 


In a vacuum tube, space charge in- 
hibits the release of electrons from the 
cathode, and thus limits the plate cur- 
rent at low and moderate plate voltages. 
Although the space-charge effect may be 
reduced by a reduction in the spacing 
between plate and cathode, it cannot be 
entirely eliminated by this method. The 
negative space charge can be neutralized, 
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however, by other methods—for exam- 
ple, by the introduction of a controlled 
amount of mercury vapor or inert gas 
in the tube. 


When a gas is present in a two- 
electrode tube, free electrons in the gas 
are attracted to the positive anode and 
add to the anode current. Positive ions 
created continuously by collisions be- 
tween gas atoms and the free electrons 
neutralize the space charge so that large 
currents may be drawn at low anode 
voltages. In addition, the space-charge 
neutralization effectively increases the 
thermal efficiency of the cathode. These 
advantages make gas tubes particularly 
suitable for use as power rectifiers. The 
use of gas tubes, however, requires pre- 
cautions in circuit design, physical in- 
stallation, and operation which are not 
necessary with vacuum tubes. These ad- 


' ditional requirements are discussed in 


the Rectifier Considerations Section. 


Generic Tube Types 


In tube terminology, generic type 
names such as “diode,” ‘“‘triode,”’ 
‘“‘tetrode,’’ and ‘‘pentode’”’ indicate the 
number of electrodes directly associated 
with the emission, control, or collection 
of electrons. Auxiliary elements such as 
heaters, internal shields, or metal-enve- 
lope shields, even when provided with 
separate electrical connections and 
shown in the tube symbol, are not 
counted in establishing generic-type 
classifications. 


Diodes 


The diode types listed in this Man- 
ual are used principally as rectifiers in 
equipment for converting low-frequency 
alternating current from commercial 
power lines or local sources to direct cur- 
rent. 


Tubes which contain a single diode 
unit, such as the 836 or 866-A, are known 
as half-wave rectifiers because they are 
capable of conducting current during 
only one half of each ac cycle. Tubes 
which contain two diode units, such as 
the 5R4-GY, are called full-wave recti- 
fiers because they can be connected so 
as to conduct current during both halves 
of each ac cycle. Fig. 3 shows graphical 
symbols for a filament-type half-wave 


rectifier and a heater-cathode-type full- 
wave rectifier. 


Gas rectifiers have a very small in- 
ternal voltage drop which is practically 
independent of load current and are, 
therefore, desirable for applications re- 
quiring relatively constant output volt- 
age with varying loads. In mercury- 
vapor types, and to a smaller degree in 
inert-gas types, the voltage drop is af- 
fected by bulb temperature. Control of 
bulb temperature and other special con- 
siderations involved in the operation of 
gas rectifier tubes are discussed in the 
Rectifier Considerations Section. 


In a vacuum rectifier, the internal 
voltage drop is approximately pro- 
portional to the load current. Conse- 
quently, rectifiers of this type, such as 
the 5R4-GY, 836, and 1616, do not pro- 
vide as good regulation of output volt- 
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age as gas types in applications involv- 
ing varying load currents. Vacuum 
rectifiers, however, are not affected by 
ambient temperature and do not require 
special installation and circuit consider- 
ations. Certain heater-cathode-type vac- 
uum rectifiers, such as the 836, have 
very low internal resistance and are 
capable of providing voltage regulation 
almost as good as that obtainable with 


gas types. 


Triodes 


In triodes, or three-electrode tubes, 
an auxiliary control electrode, called a 
grid, is placed between the cathode and 
the plate, as shown in Fig. 4. The grid 
is usually a cylindrical or oval-shaped 
spiral of fine wire surrounding the cath- 
ode, although wire-mesh and grating- 
type grids may also be used. 


Because of its open construction, 
the grid does not appreciably obstruct 
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the movement of electrons from cathode 
to plate. When the grid is made positive 
or negative with respect to the cathode, 
however, its electric field can increase or 
decrease the rate of electron flow. This 
effect makes it possible for a triode to be 
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used as an amplifier. In a typical ampli- 
fier circuit, such as that shown in Fig. 5, 
the energy required to attract electrons 
to the plate is obtained from a high- 
voltage de plate supply and the elec- 
trical impulse to be amplified, the in- 
put signal, is applied between grid and 
cathode. Because the plate current of 
the tube flows through the load, varia- 
tion of the grid-cathode voltage causes 
the de power drawn from the plate sup- 
ply to appear as ac power in the load. 
The power required by the grid for com- 
plete control is ordinarily only a fraction 
of the power developed in the load cir- 
cuit. The ac power in the load circuit is 
always less than 100 per cent of the de 
input power, however, because some 
power is dissipated at the plate of the 
tube and in the resistance of the load 
circuit. In addition to their use as audio- 
frequency and radio-frequency ampli- 
fiers, power triodes may be used in suit- 
able circuit arrangements for oscillation, 
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frequency multiplication, modulation, 
and various special purposes. 


The plate, cathode, and other elec- 
trodes of a tube form an electrostatic 
system, each electrode acting as one 
plate of a small capacitor. In a triode, 


eapacitances exist between grid and 
cathode, grid and plate, and plate and 
cathode, as shown in Fig. 6. Although 
these interelectrode capacitances do not 
have values of more than a few micro- 
microfarads, they may have substantial 
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effects on tube operation, especially at 
radio frequencies. For example, the 
grid-plate capacitance, Cgp, provides an 
internal path between the output and 
input circuits. When a triode is used as 
an amplifier at radio frequencies, suffi- 
cient energy may be fed pack through 
this path to cause uncontrolled regener- 
ation or oscillation. Although this type 
of internal feedback is frequently em- 
ployed in oscillator circuits, it is unde- 
sirable in amplifier applications. Triode 
radio-frequency amplifiers, therefore, re- 
quire either special circuit arrangements 
or the use of a feedback-cancelling tech- 
nique known as neutralization. These 
special considerations are discussed at 
length in the Power-Tube Applications 
Section. 
Tetrodes 


Internal feedback between plate 
and grid, and the resulting need for neu- 
tralization in triode radio-frequency am- 
plifiers, can be minimized by incorpora- 
tion of a second grid (the screen grid) 
between the grid No.1 (the control grid) 
and the plate, as shown in Fig. 7. Tubes 
which employ a grid No.2 or screen grid, 
cathode, control grid, and plate are 
known generically as tetrodes. 


When a tetrode is used as an ampli- 
fier, the screen grid is operated at a fixed 
positive potential (usually somewhat 
lower than the plate voltage), and is by- 
passed to the cathode through a capaci- 
tor having a very low impedance at the 
operating frequency. This capacitor di- 
verts signal-frequency alternating cur- 
rents from the screen grid to ground, and 
effectively short-circuits the capacitive 
feedback path between plate and control 
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grid. The screen grid acts as an electro- 
static shield between the control grid 
and the plate, and reduces the grid- 
plate capacitance to such a small value 
that internal feedback is usually negligi- 
ble over the range of frequencies for 
which the tube is designed. 


Because the screen grid is operated 
at a positive potential with respect to 
the cathode, it collects a substantial 
number of the available electrons and, 
therefore, reduces the plate current 
which can flow at a given plate voltage. 
The addition of a screen grid thus in- 
creases the internal resistance or plate 
resistance of a tube. However, it also 
gives the grid No.1 a greater degree of 
control over the plate resistance, and 
thus increases the voltage-amplification 
factor. 


The voltage at which the screen 
grid is operated has a substantial effect 
on the plate current of a tetrode. This 
characteristic makes it practicable to 
control the gain of a tetrode by varia- 
tion of the de screen-grid potential, or 
to modulate the tube output econom- 
ically by the application of signal volt- 
age to the screen grid, as well as to the 


PLATE 


GRID N22 
(SCREEN 
5 GRID) 

GRID N&l 


HEATER 


Fig. 7 


eontrol grid. It is usually necessary, 
therefore, to remove ripple and other 
fluctuations from the screen-grid supply 
voltage to prevent undesired modula- 
tion of the tube output. 


Because the use of a grid No.2 or 
screen grid reduces internal coupling be- 
tween the output and input circuits, 
tetrodes can furnish a high degree of 
stable amplification in relatively simple 
circuits. Some residual grid-plate capaci- 
tance is unavoidable, however, and in- 
ternal feedback may be a problem. The 
amount of internal feedback that can be 
tolerated in any amplifier tube depends 
on the frequency at which the tube is 


operated, the effective gain of the stage, 
the characteristics of the tube input and 
output circuits, and the mechanical lay- 
out employed. Because of their high 
power sensitivity, tetrodes used in rf ap- 
plications generally require shielding 
from external fields and careful circuit 
layout to minimize external feedback 
between the input and output circuits 
of the tubes. In certain amplifier appli- 
eations involving high radio frequencies 
and high stage gains, tetrodes, as well as 
triodes, may require neutralization. Fur- 
ther information on this subject is given 
in the Power-Tube Circutt-Design Con- 
siderations Section. 


If the negative excursion of the out- 
put signal swings the plate to a voltage 
less positive than that of the screen grid, 
electrons moving from the screen grid to 
the plate tend to reverse their direction 
and return to the screen grid. The result- 
ing decrease in plate current causes a 
corresponding risein plate voltage, which 
terminates the negative swing of the 
output signal before it completes a full 
excursion. This effect, which tends to 
reduce the power output of a tetrode 
below that obtainable from a triode hav- 
ing equivalent plate-input rating, is em- 
phasized considerably when there is 
secondary emission from the plate. 


The loss of a portion of the output 
energy which occurs in a tetrode under 
these conditions reduces the power- 
handling capabilities of the tube, and 
causes serious distortion of the signal 
waveform. The output of the tube, 
therefore, contains harmonics of the sig- 
nal frequency and other spurious fre- 
quencies which may cause considerable 
interference to communications service. 
Such distortion may also be highly ob- 
jectionable to the ear or to the eye when 
a tetrode is used as an audio or video 
amplifier. Although this effect can be 
minimized by reducing the amplitude 
of the plate-voltage swing so that the 
plate voltage never swings negative with 
respect to the screen-grid voltage, this 
expedient imposes further limitations on 
the tube output. 


The abrupt rise in the plate voltage 
of a tetrode caused by the reversal of 
electron flow tends to draw both primary 
and secondary electrons back to the 
plate. Collection of these electrons then 
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makes the plate less positive than the 
screen grid so that the tube current tends 
to reverse again. This interchange of 
electrons between plate and screen grid, 
called dynatron action, may continue 
for several cycles, and is equivalent to 
an oscillatory current. Although dyna- 
tron action forms the basis of certain 
tetrode oscillator circuits, it is highly 
objectionable when a tube is used solely 
as an amplifier. 


Pentodes 


The limitation imposed on the plate- 
voltage swing of a tetrode by “‘dynatron 
action’’ can be overcome by the use of a 
grid No.3, or suppressor grid, between 
the screen grid (grid No.2) and the plate, 
as shown in Fig. 8. Tubes which employ 
five-electrode structures of this type are 
called pentodes. 


When a pentode is used as an ampli- 
fier, the grid* No.8 or suppressor grid is 
generally operated at a fixed negative 
potential with respect to both the screen 
grid and the plate and thus establishes a 
negativeelectrostatic field between them. 
Although this field is not strong enough 
to prevent the desired movement of high- 
velocity primary electrons from sereen 
grid to plate, it effectively prevents both 
primary and secondary electrons from 
flowing backward to thescreen grid. Con- 
sequently, the plate voltage of a pentode 
may swing negative with respect to the 
screen-grid voltage without the loss of 
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output power and the waveform distor- 
tion that occur under the same condi- 
tions in a tetrode. 


The grid No.3 or suppressor grid 
may be connected internally to the cath- 
ode, as in the 1613, so that it is automati- 
cally maintained at a negative potential 
with respect to the plate and screen grid. 
In most power pentodes, however, the 
suppressor grid is an independent elec- 


trode which can either be connected ex- 
ternally to the cathode or operated at a 
positive or negative potential with re- 
spect to the cathode to meet various 
application requirements. The use of an 
independent suppressor grid permits the 
introduction of an auxiliary signal or 
control voltage into the tube circuit. Al- 
though the screen grid can also be used 
for this purpose, a suppressor grid is gen- 
erally a more effective control electrode 
because it requires much less signal power 
for full modulation of the tube output. 
In addition, the shielding action of the 
screen grid minimizes undesirable cou- 
pling between the suppressor grid and 
the control grid when signals are applied 
simultaneously to these electrodes. 


Beam Power Tubes 


The power-handling ability of a tet- 
rode or pentode is limited to some extent 
because some of the available electrons 
are collected by the screen grid and, 
therefore, do not contribute to the plate 
current. In beam power tubes, however, 
the lateral wires of the screen grid are 
aligned with the control-grid wires to 
direct the flow of electrons through the 
screen grid to the plate. A sectional view 
of a typical beam power tube is shown 
in Fig. 9. As indicated by the dashed 
lines in the figure, the stream of electrons 
is divided into sheets or “‘beams’’ which 
tend to pass between the wires of the 
screen grid. Because relatively few elec- 
trons impinge on the screen grid, a sub- 
stantial portion of the electron energy 
that would otherwise be absorbed by 
the screen grid and dissipated as heat is 
diverted to the plate, where it can be 
converted into useful output power. 


In beam power tubes of the type 
illustrated in Fig. 9, dynatron action and 
other undesirable effects of secondary 
emission from the plate can be mini- 
mized by spacing the electrodes so that 
a space-charge effect is created in the 
heavily shaded region. The negative elec- 
trostatic field produced by the dense 
concentration of electrons in this region 
blocks the escape of secondary electrons 
from the plate, and also prevents the re- 
turn of primary electrons to the screen 
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grid when the plate swings negative with 
respect to the screen grid. Stray second- 
ary electrons may be prevented from 
reaching the screen grid by paths out- 
side the effective field of the space 
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charge by the incorporation of spe- 
cial beam-confining electrodes operated 
at cathode potential. 


Beam power tubes may also employ 
suppressor gridsrather than space-charge 
effects to prevent the reversal of elec- 
tron flow when the plate swings negative 
with respect to the screen grid. Because 
beam power tubes are generally used in 
thesame applications as power pentodes, 
they are represented in this Manual by 
a pentode tube symbol. 


In general, pentodes and beam power 
tubes have higher power sensitivity than 
other generic types, i.e., they require 
very little driving power in relation to 
obtainable power output.The use of pen- 
todes and beam power tubes in multi- 
stage equipment, therefore, minimizes 
the number of stages required to obtain 
a specific power gain. 

These tube types are especially use- 
ful as buffer-amplifier tubes and fre- 
quency-multiplier tubes in transmitters 
and other types of radio-frequency power 
equipment. Pentodes and beam power 
tubes are also widely used as audio-fre- 
quency power-amplifier tubes and mod- 
ulator tubes, and in certain types of 
oscillator circuits. 


Construction and Materials 


Although power tubes may vary 
widely with respect to physical form, 
size, and terminal arrangement, they 
utilize two general forms of electrode 
assembly. In unit-type assemblies, such 
as that shown in Fig. 10(a), the various 
electrodes are assembled in a rigid frame- 
work formed of supports and insulating 
spacers, and are installed and supported 
in the envelope as a unit. This type of 
assembly is used in vacuum rectifiers 
such as the 5R4-GY and the 836, and in 
low- and medium-frequency power am- 
plifiers such as the 805 and 813. Because 
the various electrodes are held in the 
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desired spatial relationship by the com- 
mon supporting framework, vibration 
and shock are received by the assembly 
as a unit, and the relative positions of 
individual electrodes are not appreciably 
affected. 


Electrodes may also be suspended 
individually from various parts of the 
tube envelope, as shown in Fig. 10(b). In- 
dividually supported electrodes are used 
in mercury-vapor rectifiers such as the 
866-A to eliminate metal framework 
members which might amalgamate or 
combine chemically with the mercury or 
affect the internal temperature distribu- 
tion. They are also used in high-voltage 
vacuum tubes such as the 808 to elimi- 
nate possible leakage paths and thus pro- 
vide maximum insulation between the 
various electrodes, and in very-high-fre- 
quency and ultra-high-frequency tubes 
such as the 826 and 833-A to minimize 
interelectrode capacitances and to elimi- 
nate the large energy losses which occur 
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in most insulating materials at these 
frequencies. 


Cathodes 


The most efficient practical cath- 
odes for power tubes utilize thermionic 
emission. Because such emission varies 
exponentially with temperature, a power- 
tube cathode must be operated at a con- 
stant temperature if substantial varia- 
tions in emission are to be avoided. Be- 
cause of the practical difficulties involved 
in measuring the cathode temperature 
of a tube, proper operating conditions 
are usually expressed in terms of a spe- 
cific voltage and a specific current. Spe- 
cific values of heating voltage and cur- 
rent for each tube type are give in the 
Tube Types Section. 


A directly heated cathode, or fila- 
mentary cathode, is a metallic conduc- 
tor drawn into wire or ribbon form, as 
shown in Fig. 11. The conductor is heated 
to emitting temperature by its own re- 
sistance to a flow of electric current. 
Emission may be obtained either from 
the conductor itself or from a coating of 
thermoemissive material bonded to its 
surface. Filamentary cathodes have the 
basic advantages of mechanical simplic- 
ity, high emission efficiency, and rapid 
heating. A single continuous filament 
ean be wound or folded to provide uni- 
form emission distribution over large 
areas, or to expose a minimum of surface 
to destructive positive-ion bombard- 
ment. Because of their high efficiency 
and quick heating, filamentary cathodes 
are especially suitable for portable and 
mobile equipment, in which economy of 
operating power is an important con- 
sideration. 


Harly filamentary cathodes were made 
of pure tungsten, a dense, tough metal 
having an extremely high melting point. 
Because tungsten must be heated to very 
high temperatures to emit electrons in 
useful quantities, such filaments require 
considerable electrical power for excita- 
tion. Much higher emission efficiencies 
can be obtained with thoriated-tungsten 
filaments, which are drawn from tung- 
sten slugs impregnated with thoria (thori- 
um oxide). During tube processing, some 


of the thorium oxide is driven to the 
surface of the filament and reduced to 
pure metallic thorium, which emits use- 
ful quantities of electrons when heated 
to a relatively low temperature. This 
surface thorium evaporates during tube 
operation, but is continuously replen- 
ished from the internal supply of thori- 
um oxide. 


Filamentary cathodes may also be 
made of inexpensive nickel alloys, rather 
than highly refractory metals, and coated 
with “alkaline-earth’’ oxides, which emit 
electrons freely at much lower tempera- 
tures than either pure tungsten or thori- 
ated tungsten. The coating is applied to 
the filament in the form of a carbonate 
of the basic element (generally barium 
carbonate or a mixture of barium, calci- 
um, and strontium carbonates), and is 
converted to the highly emissive oxide 
form during tube processing. Oxide- 
coated filaments are especially suitable 
for use in gas rectifiers, which require 
low-temperature cathodes capable of de- 
livering high emission currents and with- 
standing intense positive-ion bombard- 
ment. 


An indirectly heated cathode, or 
heater-cathode, is a hollow metal cylin- 
der or sleeve having a coating of thermo- 
emissive material bonded to its outer 
surface, as shown in Fig. 12. The cath- 
ode is heated by radiation from a metal 
filament, called the. heater, which is 
mounted inside the sleeve. The cathode 
sleeve is usually electrically insulated 
from the heater. The emissive material 
employed is generally the same as that 
used on coated filamentary cathodes and 
operates at substantially the same tem- 
perature. 


The electrical insulation between 
the heating and emitting elements in a 
heater-cathode provides several advan- 
tages from the standpoints of tube opera- 
tion and circuit design. Because the cur- 
rent through the heater wire produces 
no voltage drop in its associated cathode, 
all points of the emitting surface are at 
the same dc potential with respect to 
the other electrodes of the tube. Because 
of this feature, this type of cathode is 
often called a unipotential cathode. 
The emission is substantially uniform 
over the entire cathode. An indirectly 
heated cathode may generally be oper- 
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ated at a fixed or variable potential of 
either polarity with respect to its heater, 
provided this potential does not exceed 
the maximum heater-cathode-voltage 
rating of the tube. 


The heater of a heater-cathode is 
usually a folded or helically wound fila- 
ment of very fine tungsten or tungsten- 
alloy wire. The actual form of a heater 
is determined by the application require- 
ments of the tube, the amount of insula- 
tion required between heater and cath- 
ode, and the internal dimensions of the 
cathode sleeve. A refractory metal is re- 
quired because the heater has very small 
effective area and, therefore, must be 
operated at a high temperature to sup- 
ply the thermal energy required by the 
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cathode. The insulation must be capable 
of withstanding these high temperatures 
and, in addition, must possess sufficient 
flexibility to accommodate bends of very 
small radius because the heaters must 
be folded or wound into forms compact 
enough to fit inside the cathode sleeve. 
The insulation generally used is alumi- 
num oxide, or a similar material known 
commercially as ‘‘alundum.”’ The insula- 
tion is first applied to the heater as a 
suspension of fine particles in a nitro- 
cellulose binder, and is then sintered in- 
to a solid coating by operation of the 
heater for a carefully controlled period 
of time at a temperature slightly above 
its normal operating value. 


Heater-cathodes have excellent ri- 
gidity and dimensional stability, and 
permit the use of simpler, more com- 
pact, and more rugged electrode struc- 
tures. They can also be placed very close 
to other tube electrodes, and thus make 
possible the reduction of internal losses 
caused by space-charge effects and elec- 
tron transit time. Because tubes using 
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these cathodes can usually be operated 
in any position, the equipment designer 
has greater freedom in locating tubes 
and components to provide maximum 
circuit efficiency or accessibility. 


Plates 


Plates or anodes of power tubes are 
designed to collect as many as possible 
of the electrons made available by the 
cathode. They must also be capable of 
dissipating heat. Typical plate designs 
are shown in Fig. 18. The plates shown 
at (a) and (b) are inherently rigid cylin- 
ders which surround the cathode and 
other electrodes. The plate at (a) is sim- 
ple and extremely rugged. Plates of this 


(c) 
Fig. 13 


type are used principally in low- and 
medium-frequency power tubes such as 
the 810 and 813. 


The plate shown at (b) has radial 
fins to provide increased heat-radiating 
surface without appreciably increasing 
the capacitances between the plate and 
other electrodes. Plates of this type are 
used in tubes such as the 826. 


The radiator design shown at (c) 
makes it possible to obtain substantial 
heat dissipation from plates of limited 
area by the use of forced-air cooling. 
This type of plate is used in tubes such 
as the 827-R. 


Plates may be made of many mate- 
rials, depending on the tube require- 
ments. Nickel is often used for the plates 
of power tubes which operate at moder- 
ate temperatures becauseit can beformed 
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readily into complex shapes and has the 
advantage of light weight, so that elabo- 
rate support structures are not needed. 
The heat-radiating ability of nickel 
plates can be substantially improved by 
means of a surface treatment called 
“‘carbonizing,” in which a closely ad- 
hering layer of amorphous carbon is de- 
posited on the surface of the nickel. 


The thermal advantage of nickel is 
combined with high mechanical strength 
in a comparatively new material de- 
veloped for the plates of small power 
tubes, which can be roughly described as 
carbonized nickel-plated steel. 


Pure copper is now used extensively 
in so-called ‘‘external-plate’”’ designs for 
tubes in various power ranges and phys- 
ical sizes. In tubes of this type, the cop- 
per plate forms part of the envelope, and 
forced-air or water cooling is used to 
maintain the temperatures of the cop- 
per and of the copper-to-glass seal at 
safe values. With the aid of these cooling 
methods, tubes of relatively small phys- 
ical size can handle very large amounts 
of power. 


Other metals used for tube plates 
include materials such as tungsten, moly- 
bdenum, tantalum, and graphite. Zir- 
conium is sometimes applied as a coat- 
ing. The use of graphite, tantalum, or 
zirconium provides“‘getter’’ action which 
helps to maintain a high vacuum within 
a tube by cleaning up residual gases or 
those which may be given off by parts 
of the tube during operation. Graphite 
and molybdenum are usually subjected 
to some form of surface treatment during 
processing to improve their thermal 
efficiency. 


Grids 


In general,tubegrids are constructed 
of individual wires arranged in parallel 
and swaged or welded to metal support- 
ing rods. Fig. 14 shows typical grid struc- 
tures used in power tubes. The grid at 
(a) is a cylindrical type consisting of in- 
dividual parallel wires welded to side- 
rods. The grid at (b) is a cylindrical 
type consisting of a single wire wound 
in spiral form and swaged to the side- 
rods. The “‘cage”’ grid structures shown 
at (c) may be formed from single cylin- 
drical metal blanks or of individual 
metal rods. 


Tube grids may be made of pure 
metals such as tungsten, molybdenum, 
or tantalum, of various alloys of tungsten 
and molybdenum, or of a nickel-manga- 
nese alloy. Because of its physical posi- 
tion between the cathode and the plate, 


(0) 


Fig. 14 


the grid is subjected to heat radiated 
from both of these electrodes, and, if gas 
is present in the tube, may also undergo 
heavy positive-ion bombardment. As a 
result, the grid may emit primary elec- 
trons. Its tendency to emit electrons is 
further increased if it becomes contami- 
nated with emissive material evaporated 
from the cathode. The grids are often 
coated with gold or platinum to reduce 
the possibility of primary emission. In 
the case of power tubes, platinum coat- 
ings are usually preferred to gold coatings 
because platinum can withstand higher 
temperatures than gold without vapor- 
izing. 

Because power tubes are often oper- 
ated under conditions in which the grid 
is driven positive with respect to the 
cathode, the grid can attract electrons 
which may possess sufficient kinetic en- 
ergy to liberate large numbers of second- 
ary electrons from the grid. A carbon 
coating is sometimes applied to the grid 
to reduce its tendency to secondary 
emission. 


Internal Insulation 


Aside from the insulating materials 
employed in envelopes and bases, insula- 
tion is used in tube construction for elec- 
trode spacers. Spacers must be made of 
material which is unaffected by heat and 
can be formed with extreme accuracy. 
In small, low-power tubes, spacers are 
generally disks or wafers of high-quality 
mica; in larger tubes, they are usually 
bars or cross-arms of a low-loss refrac- 
tory insulating material. 
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In many cases, insulating spacers 
are also used for centering the electrode 
assembly within the envelope. The mica 
wafers used for this purpose in smaller 
tubes usually incorporate special struc- 
tural features which absorb vibration 
and mechanical shocks transmitted 
through the envelope. Refractory spacers 
are usually equipped with shock-absorb- 
ing metal springs at the points of con- 
tact with the envelope. 


Getters 


A chemical ‘‘getter’’ is used in elec- 
tron tubes to absorb residual gases. The 
getter is usually a mixture of barium 
oxide and a reducing agent which frees 
the barium when the getter is ‘‘flashed.”’ 
The getter material is usually concen- 
trated in a small capsule, ribbon, or 
“tab,” and is “flashed”? or vaporized 
after the tube is sealed off. This tab is 
installed in the tube far enough from the 
main electrode structure to assure that 
the getter will not be flashed by the heat 
developed during the exhaust process, 
and that getter material will not be 
deposited on the tube electrodes during 
flashing. 


Envelopes 


Most small- and medium-sized low- 
frequency power tubes use simple cylin- 
drical “‘soft’’-glass envelopes and have 
the low-voltage electrode leads brought 
out through the base. ‘‘Hard”’ glasses of 
the borosilicate type are used for the en- 
velopes of practically all medium- and 
high-power radiation-cooled tubes, par- 
ticularly where compact construction is 
necessary to meet electrical-design re- 
quirements or equipment-space limita- 
tions. These glasses have relatively high 
softening temperatures, low rates of ex- 
pansion, high electrical resistance, and 
excellent resistance to abrasion and 
‘“‘weathering.”’ 


In some high-power tubes and tubes 
designed for operation at very-high and 
ultra-high frequencies, parts of the elec- 
trode structure are utilized in the tube 
envelope. For example, in metal-glass 
types such as the 6161, the metal sec- 
tions of the envelopes are extensions of 
the internal electrodes, while the inter- 
mediate glass sections provide the re- 
quired interelectrode spacing and insula- 


tion. This type of envelope structure 
permits realization of good tubeefficiency 
at ultra-high frequencies by the virtual 
elimination of objectionable lead reac- 
tances and losses in internal insulation. 
The metal sections of these envelopes 
are also used as electrode terminals, 
mounting facilities, heat-radiating sur- 
faces, and often interelectrode shields. 
Pure copper is used for most of these 
envelope sections because of its high 
thermal and electrical conductivity and 
its high ductility, which readily permits 
the fabrication of special shapes. 

In several metal-glass tubes, the 
plate sections of the envelopes are fitted 
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with special radiators which make it. 
possible to obtain substantially increased 
heat dissipation by the use of forced-air 
cooling and thus permit the use of rela- 
tively small tubes in high-power circuits. 
The grid-No.2 or screen-grid sections of 
the envelopes of some ultra-high-fre- 
quency metal-glass tubes provide exter- 
nal shielding between the grid-No.1 and 
plate sections in the 5675 and other 
““pencil”’-type tubes, the flange-type grid 
sections of the envelopes act as shields. 
between the plate and cathode sections 
and thus minimize feedback when these 
tubes are used as amplifiers in ultra- 
high-frequency cathode-drive circuits. 


Power-Tube Applications 


The power tubes listed in this Man- 
ual represent the RCA types most fre- 
quently used in transmitters and other 
radio-frequency (rf) power equipment 
operating at power-input levels up to 
approximately 4 kilowatts and at fre- 
quencies up to approximately 3000 meg- 
acycles per second. These tubes may in 
general be used as audio-frequency (af) 
or video-frequency power amplifiers or 
modulators, as modulated or unmodu- 
lated rf power amplifiers, as frequency 
multipliers, or as oscillators. The variety 
of designs represented includes types 
suitable for use in practically all forms 
of communications and industrial or 
scientific service. 


Amplification 

Although power-tube applications 
may involve different circuit arrange- 
ments and operating conditions, they 
may all be considered forms of amplifier 
service in which the control voltage is 
applied between the grid (grid No.1 ina 
multigrid tube) and the cathode, and 
the output is taken from the plate cir- 
cuit. (Oscillator service may be con- 
sidered a form of amplifier service in 
which the output is fed back to the in- 
put.) Consequently, it is convenient to 
define tube operation in terms of the 
relationship between grid voltage and 
plate current when all other electrode 
voltages are held constant. This rela- 
tionship, called the ‘“‘mutual”’ or “‘trans- 
fer’? characteristic of the tube, has the 
general form shown in Fig. 15. A system 
of classification based on this relation- 
ship is universally recognized by tube 
manufacturers and equipment designers. 


In this system of classification, a 
portion of the generalized mutual char- 
acteristic is divided, as shown in Fig. 15, 
into three regions, A, B, and C, repre- 
senting respectively the “‘linear”’ region, 
the region in the immediate vicinity of 
plat -current cutoff, and the region be- 
yond cutoff. Tube operation may also be 
considered in three major categories— 
class A, class B, and Class C—each of 
which represents the type of response 
obtained when the operating point is in 


the corresponding region of the charac- 
teristic. 

In class A operation, the operating 
point is centered in region A so that the 
tube can respond to both positive and 
negative excursions of grid voltage. In 
this type of operation, plate current 
flows at all times. 


In elass B operation, the operating 
point is in the vicinity of cutoff so that 
the tube can respond to positive excur- 
sions of grid voltage. In this type of op- 
eration, plate current flows for approxi- 
mately one half (180 degrees) of each 
cycle of an alternating grid voltage. 
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In class C operation, the operating 
point is in the region beyond cutoff so 
that the tube can respond only to those 
portions of positive grid-voltage excur- 
sions which are positive with respect to 
the cutoff point. In this type of oper- 
ation, plate current flows for less than 
one half (less than 180 degrees) of each 
cycle of an alternating grid voltage. 


A fourth class of operation, class 
AB, is also used. In this class of oper- 
ation, the operating point is in the lower 
portion of region A so that the tube re- 
sponds unequally to positive and nega- 
tive grid-voltage excursions above a cer- 
tain amplitude. Consequently, the dura- 
tion of plate-current flow on each cycle 
varies with the amplitude of the alter- 
nating grid voltage. In this service, plate 
current flows for more than one half 
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(180 degrees) of each cycle, but for less 
than the entire cycle. 


The suffix 1 may be added to the 
letter or letters of a class identification 
to denote that grid current does not flow 
during any part of the grid-voltage cycle. 
The suffix 2 may be used to denote that 
grid current flows during some part of 
the cycle. In most cases, these suffixes 
are used only for class A, or class AB, 
and AB, operation. 


Class A Amplifiers 


The basic circuit and operating 
characteristics of a class A amplifier are 
shown in Fig. 16. The operating point is 
centered in region A of the mutual 
characteristic by the use of a suitable 
negative grid bias. The amplitude of the 
driving signal (alternating grid voltage) 
is controlled so that the grid is never 
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choice of operating conditions. For sym- 
metrical driving voltages, the dc plate 
current remains substantially constant 
at the quiescent (zero-signal) value. 


Because operation of a class A am- 
plifier is restricted to the linear region of 
the characteristics, the maximum plate- 
current swing available between cutoff 
and saturation is not fully utilized. Con- 
sequently, the power output, which is 
proportional to the square of the plate- 
current swing, is somewhat limited.The 
highest theoretical plate-circuit effici- 
ency (ratio of output power to input 
power) obtainable under class A condi- 
tions is 50 per cent. Efficiencies in the 
order of 40 to 45 per cent can be achieved 
in certain beam power tubes and pen- 
todes, and efficiencies of 25 to 30 per 
cent in triodes. 


Although class A power amplifiers 
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Fig. 16 


driven sufficiently negative with respect 
to the cathode to cut off the plate cur- 
rent of the tube. Plate current, there- 
fore, flows during the entire signal cycle 
(360-degree conduction). Although the 
general terms of class A operation per- 
mit the use of the grid-current region 
(class A, operation), the driving voltage 
is usually kept smaller than the grid 
bias so that the grid is not driven posi- 
tive with respect to. the cathode and, 
consequently, does not draw current. 
Under these conditions (class A, oper- 
ation), waveform distortion (variation 
of output-signal waveshape from that of 
input signal) consists principally of even- 
order harmonics and can easily be limited 


to less than 5 per cent of full output in. 


triodes and less than 7 per cent of full 
output in multigrid tubes by a proper 
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have limited power output and poor 
efficiency, they are extremely economical 
from the standpoint of equipment re- 
quirements. Because they do not require 
driving power and, therefore, have 
high input impedance, they may be 
driven by low-cost voltage amplifiers 
employing direct coupling or simple re- 
sistance-capacitance coupling networks. 
Because the average plate currents re- 
main substantially constant, plate sup- 
plies need not be designed for good regu- 
lation. The constant average plate 
current and moderate grid-bias voltage 
requirements also make it practicable to 
use self-bias without danger of excessive 
distortion, thus eliminating the expense 
of special bias supplies. 

The power output required for a 
particular application may be obtained 


either from a single tube having suitable 
ratings, or from two or more tubes oper- 
ated in parallel, push-pull, or push-pull- 
parallel. Although single-tube stages are 
usually the most efficient electrically 
and the simplest mechanically, parallel 
and push-pull stages can provide sub- 
stantial amounts of power output from 
relatively smal] and inexpensive tubes 
operating at low plate voltages. 


In general, the power output that 
ean be obtained from a given number of 
tubes is the same in parallel and in push- 
pull operation. Each method, however, 
has advantages. Parallel operation im- 
proves stability and output regulation 
because it reduces plate resistance in 
direct proportion to the number of tubes 
employed. In addition, it is usually the 
simplest and most convenient method of 
adding tubes to an existing stage be- 
cause it does not require a change in cir- 
cuit configuration or an increase in 
driving voltage. It does not, however, 
reduce harmonic distortion in relation 
to total power output, and may actually 
result in an increase in the total har- 
monic output unless certain precautions 
discussed in the Power-Tube Circuit-De- 
sign Considerations Section are observed. 


A push-pull stage requires a driv- 
ing circuit supplying two signal voltages 
180 degrees out of phase (each equal to 
the voltage required by a single tube) 
and a center-tapped output transformer 
or load. Because push-pull operation in- 
creases effective plate resistance, it re- 
sults in poorer output regulation. How- 
ever, it provides a number of very 
important advantages. 


Even-order harmonics generated in 
the opposite sides of a push-pull stage 
develop voltages of opposite polarity 
and substantially equal amplitude in the 
load, and are thus cancelled or sub- 
stantially reduced in relation to the total 
power output. Consequently, a push- 
pull stage can deliver output of sub- 
stantially better quality than a parallel 
stage using the same tubes and operating 
under the same conditions, or it can de- 
liver higher output for the same amount 
of even-harmonic distortion. Higher 
power output per tube can also be ob- 
tained without an increase in plate volt- 
age by the use of a plate-to-plate load 
resistance only slightly larger than that 
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recommended for single-tube operation. 
Although odd-order harmonic distortion 
is not cancelled or reduced by push-pull 
operation, this type of distortion is usu- 
ally negligible in class A amplifiers, and 
may be minimized by the proper choice 
of operating conditions or by the use of 
inverse-feedback circuit arrangements. 


Hum caused by the presence of rip- 
ple in de plate, screen-grid (grid-No.2), 
or bias (grid-No.1) supply voltages, or 
by the use of ac filament or heater volt- 
ages, is also cancelled or substantially 
reduced in a push-pull stage. Push-pull 
operation thus simplifies power-supply 
filter requirements. Furthermore, it fre- 
quently eliminates the necessity for at- 
tenuating the low-frequency response of 
an audio or video amplifier to reduce 
interference from power-supply hum. 


Push-pull af power amplifier stages 
can employ substantially smaller and 
less expensive output transformers than 
those required for equivalent single- 
ended stages. They are also inherently 
capable of better high-frequency re- 
sponse because corresponding tube and 
circuit capacitances are in series rather 
than in parallel, and thus cause sub- 
stantially less shunting of the input and 
output circuits. 


Class B Amplifiers 


The highest efficiencies and power 
outputs attainable in linear amplifiers 
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are obtained under class B conditions. 
As shown graphically in Fig. 17, a class 
B amplifier is biased so that its operating 
point is just above plate-current cutoff. 
The tube, therefore, draws a very small 


zero-signal plate current, and responds 
only to the positive portions of an ac 
input signal. Because the operating 
characteristic is highly asymmetrical, 
the plate-current waveform contains a 
large amount of even-harmonic distor- 
tion and is similar to-that of a half-wave 
rectifier. 

In class B af amplifiers, push-pull 
‘circuits such as that shown in Fig. 18 
are used to obtain cancellation of the 
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‘even-harmonic distortion and amplifica- 
tion of both positive and negative por- 
‘tions of the signal waveform. In class’B 
rf amplifiers, on the other hand, com- 
plete oscillations can be obtained from 
pulses of plate current in single-ended 
‘stages by the use of a tuned plate-tank 
‘circuit. 

Because of the small zero-signal 
plate current, class B amplifiers may use 
higher plate voltages than are permis- 
‘sible for class A operation without danger 
of exceeding maximum plate-input rat- 
ings. The use of higher plate voltage and 
operation in the positive-grid region re- 
‘sults in power outputs of four to six 
times the class A output. 


Theoretically, the highest plate- 
cireuit efficiency that can be achieved 
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under class B conditions is 78.5 per cent. 
This value may be closely approached 
in well-designed class B audio amplifiers. 
To achieve maximum power output and 
efficiency in a class B stage, however, it 
is necessary to supply driving power to 
the grids. Because the average plate cur- 
rent and grid current vary with the am- 
plitude of the driving signal, the plate 
supply must have very good voltage 
regulation so that serious distortion and 
loss of power output will not occur on 
large input signals. For the same rea- 
sons, bias must be obtained from a sepa- 
rate, stable, fixed supply, and not from 
a grid resistor or cathode resistor. 


As a result of the discontinuity in 
the composite characteristic of a push- 
pull class B audio amplifier, shownin Fig. 
18, the plate current never falls to Zero, 
but transfers abruptly from one tube to 
the other each time the driving voltage 
swings through the operating point.This 
“switching’’action results in the genera- 
tion of an odd-harmonic component 
which cannot be cancelled by push-pull 
operation and, because of its steep wave- 
form, may cause spurious oscillations in 
the output transformer. The amplitude 
of this harmonic can be minimized by 
moving the operating point toward the 
linear region of the tube characteristic, 
1.€., by increasing the zero-signal plate 
current and thereby reducing the 
plate-circuit efficiency. The most desir- 
able tubes for class B audio service, 
therefore, are those having very steep 
mutual characteristics and very short 
“lower bends”’ so that the discontinuity 
in the composite characteristic will be 
small even when the operating point is 
very close to cutoff. 


Because of their linearity and rela- 
tively high efficiency, class B amplifiers 
are particularly suitable for use as out- 
put amplifiers in rf transmitters employ- 
ing “low-level” amplitude modulation. 
Modulation applied to the final or out- 
put stage of a transmitter is called “high- 
level” modulation; that applied to any 
stages preceding the final stage is called 
“low-level”? modulation. When “low- 
level’? amplitude modulation is em- 
ployed, any stages following the modu- 
lated amplifier must be linear amplifiers 
to avoid distortion of the modulated rf 
waveform. The circuit of a typical class 


B linear rf output stage is shown in 
Fig. 19. 


The quiescent plate current of a 
class B rf amplifier, unlike that of its af 
counterpart, is not approximately zero 
but is proportional to the amplitude of 
the unmodulated rf driving signal or 
carrier. Consequently, the maximum 
efficiency is lower than that obtainable 
in af service, and varies from approxi- 
mately 33 per cent for an unmodulated 
carrier to approximately 66 per cent for 
a fully modulated carrier. With sym- 
metrical modulating voltages, the aver- 
age plate current remains constant, and 
it is not necessary to employ a regulated 
plate supply. 


The high degree of linearity re- 
quired for the reproduction of complex 
modulated rf waveforms may be ob- 
tained by careful control of the position 
of the operating point and the maximum 
and minimum amplitudes of the modu- 
lated driving signal. Consequently, bias, 
tuning, and other operating adjustments 
for class B linear rf amplifiers are usually 
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much more critical than those for other 
types of rf power amplifiers. 


Class B linear amplifiers are finding 
increased use as output amplifiers in 
single-sideband, suppressed-carrier ra- 
diotelephone transmitters. In amplitude 
modulation, the additional power ob- 
tained from the modulator at each 
modulating frequency appears in the rf 
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output as a pair of ‘“‘sideband”’ signals, 
as shown in Fig. 20. Each of these signals. 
is separated from the carrier by a fre- 
quency f equal to the modulating fre- 
quency, and contains one-half the modu- 
lating power at that frequency. The 
output of the modulated amplifier, 
therefore, occupies a frequency band 2f 
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wide, where f is the highest modulating 
frequency employed. 


Because all the information repre- 
sented by the modulation is present in 
either the upper or lower sideband group, 
the carrier and one group of sidebands 
are in a sense superfluous once modula- 
tion has been accomplished. Although 
transmission of the carrier and both side- 
bands is uneconomical of transmitter 
power and channel space, it is employed 
in standard radio broadcasting and in 
many radiotelephone communications 
services because it permits the use of 
simple transmitter and receiver circuit. 
designs. 


In single-sideband, suppressed-car- 
rier radiotelephony, both the carrier and 
one sideband group are eliminated by 
the use of a special low-level modulator: 
circuit. Because low-level modulation is 
employed, the output stage must be 
linear, and, for maximum efficiency, is 
usually a class B amplifier. 


Class AB Amplifiers 


Multigrid tubes and low-mu triodes 
are not usually recommended or rated 
for use as class B audio-frequency am- 
plifiers. Multigrid types generate large 
amounts of odd-harmonic distortion 
when operated in the vicinity of plate- 
current cutoff, and low-mu triodes re- 
quire uneconomically large fixed-bias 
voltages and relatively high driving 
power. These types can, however, de- 
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liver relatively high output with low 
distortion and good efficiency when 
operated under tlass AB conditions. 


Class AB operation is an inter- 
mediate classification combining certain 
characteristics of both class A and class 
B operation, as shown in Fig. 21. Like 
class B operation, it results in severe 
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even-harmonic distortion and, conse- 
quently, requires the use of a push-pull 
circuit when used in audio or video 
service. The bias is adjusted so that the 
operating point is in the lower portion 
of the linear region of the characteristic. 
Because of the relatively small quiescent 
plate current, the tube can be operated 
at a higher plate voltage than would be 
permissible under class A conditions, 
and can.thus deliver a higher maximum 
power output. 


On small input signals, operation 
takes place over a substantially linear 
region of the characteristic, and the tube 
operates as a class A amplifier. On large 
input signals, however, the negative 
grid-voltage excursions extend into the 
region beyond cutoff, and the tube 
operates as a class B amplifier. 


In class AB1 operation, the grid is 
never driven sufficiently positive to draw 
current. Because no driving power is re- 
quired under these conditions, class AB, 
amplifiers, like class A amplifiers, may 
be driven by voltage amplifiers using 
direct or resistance-capacitance cou- 
pling. In elass ABo operation, the grid is 
driven positive by the larger input sig- 
nals and, therefore, draws current. Class 
AB. amplifiers thus require driving 
power, but can deliver substantially 
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higher power outputs than class AB; 
amplifiers because of the larger plate- 
current swings that can be achieved. 


The average plate current of a class 
AB amplifier varies with the amplitude 
of the driving signal, although this varia- 
tion is smaller under class AB, than 
under AB, conditions. Consequently, 
plate and screen-grid (grid-No.2) sup- 
plies for these amplifiers must have good 
voltage regulation to assure that the full 
output capabilities of the tubes can be 
realized and the harmonic distortion 
kept low. Cathode-resistor bias can be 
employed for class AB, amplifiers, al- 
though higher power output and lower 
distortion can usually be obtained by 
the use of fixed bias. Fixed bias must be 
used for class AB, amplifiers. 


The plate-circuit efficiencies that 
can be attained in class AB, amplifiers 
range from about 30 to 40 per cent for 
triodes to as high as 50 to 60 per cent 
for multigrid tubes. Efficiencies of 60 to 
70 per cent can be attained in beam 
power tubes used as class AB, amplifiers. 


Class C Amplifiers 


Maximum power output and plate- 
circuit efficiency can be obtained from 
triodes or multigrid tubes under class C 
conditions. Because these advantages 
are obtained at the expense of linearity, 
class C amplifiers cannot be used if it is 
necessary to reproduce variations in the 
wavetorm of the driving signal. Class C 
amplifiers can be modulated linearly, 
however, and are extremely useful as rf 
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power amplifiers, frequency multipliers, 
and oscillators. 


A class C amplifier is operated with 
a negative control-grid (grid-No.1) bias 
substantially higher than that required 
for plate-current cutoff, as shown in Fig. 
22. The quiescent plate current, there- 
fore, is zero, and the tube responds 
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only to those portions of positive grid- 
voltage excursions which are positive 
with respect to the cutoff voltage (indi- 
cated by the shaded areas of the input- 
signal waveform in Fig. 22). In practice, 
the grid is excited by an rf voltage hav- 
ing constant amplitude, and the plate- 
current waveform consists of relatively 
narrow pulses of equal height which 
have the same frequency as the excita- 
tion voltage but contain very strong 
odd- and even-order harmonic compo- 
nents. The height of these pulses (the 
peak plate current) is determined by the 
point on the transfer characteristic to 
which the tube is driven by the rf driv- 
ing voltage. For a given pulse height, 
the average or de value of the plate cur- 
rent is determined by the pulse width 
(i.e., the conduction angle employed) 
and, therefore, varies inversely with the 
magnitude of the negative voltage for 
constant peak driving voltage. 


The power output of a class C am- 
plifier is proportional to the square of 
the plate voltage. Maximum power out- 
put is achieved when the excitation 
swings the plate current between zero 
and the saturation value during each 
conduction interval. To achieve this 
swing, it is necessary to drive the grid 
highly positive and, consequently, sup- 
ply it with a substantial amount of driv- 
ing power. The plate-circuit efficiency 
increases as the conduction angle is re- 
duced, and theoretically may reach 100 
per cent when the conduction angle is 
made infinitely small. Very small con- 
duction angles usually cannot be ob- 
tained, however, without increasing the 
bias and excitation voltages to such high 
values that they exceed the maximum 
grid-voltage ratings of the tube. Driv- 
ing-power requirements, which increase 
as the square of the excitation voltage, 
are also a limiting factor. However, 
plate-circuit efficiencies of 75 to 80 per 
cent are easily achieved. 


The large grid-bias voltages re- 
quired by class C amplifiers are con- 
veniently and economically obtained hy 
grid-rectification of the driving voltage 
(grid-resistor bias). This type of bias 
automatically adjusts itself to the am- 
plitude of the excitation voltage to main- 
tain the desired conduction angle, and 
allows the full plate-supply voltage to 
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be applied between the plate and cath-. 
ode of the tube. (Because grid-resistor 
bias depends on the presence of excita- 
tion, it is also necessary to employ some 
means for protecting the tube against 
damage by excessive plate current in the 
event that excitation fails or is acci- 
dentally removed.) 


Class C Telegraphy 


The term “Class C Telegraphy” 
applies to applications in which power 
tubes may be operated at their highest 
ratings. It includes ‘‘straight-through’”’ 
rf power amplifiers which are not “‘keyed’”’ 
or modulated as well as those which are 
actually ‘‘keyed”’ for telegraphy service, 
oscillators, and amplifiers for frequency- 
modulated rf carriers. 


The circuit of a typical “‘straight- 
through”’ class C rf amplifier employing 
a beam power tube is shown in Fig. 28. 
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The output circuit or ‘‘plate tank’’ is 
tuned to the excitation frequency, and 
the bias is such that the conduction 
angle is approximately 140 degrees. The 
power output is controlled by adjust- 
ment of the plate and screen-grid (grid- 
No.2) supply voltages, the load coupling, 
and the rf excitation. 


Triode “‘straight-through’’rf ampli- 
fiers must be neutralized to prevent self- 
oscillation resulting from internal feed- 
back through the grid-plate capacitance. 
Multigrid-tube ‘‘straight-through”’ am- 
plifiers may also require neutralization 
to assure stability at the higher radio 
frequencies. 

The circuit of a “‘keyed”’ class C rf 
amplifier is essentially the same as the 
one shown in Fig. 23 except that a 
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. Key” (a manually or automatically 
operated switch) is inserted in the plate, 
screen-grid, or cathode circuit. 


The circuit and operating condi- 
tions of a class C amplifier for frequency- 
modulated signals are the same as those 
shown in Fig. 23 and described above, 
The only special consideration involved 
in the operation of such an amplifier is 
that the plate-tank circuit must be de- 
signed to have constant impedance over 
the entire frequency band covered by 
the carrier at maximum deviation. 


Modulated Class C Amplifiers 


The plate current of a class C am- 
plifier is proportional to plate voltage 
and, in the case of a multigrid tube, to 
screen-grid (grid-No.2) voltage. Within 
certain limits it is also proportional to 
control-grid (grid-No.1) bias and, in the 
case of certain pentodes and beam power 
tubes, to suppressor-grid (grid-No.3) 
voltage. Consequently, the output of a 
class C rf power amplifier can be modu- 
lated in amplitude by varying one or 
“more of its de electrode voltages in ac- 
cordance with the amplitude variations 
of an audio or video signal. 


Distortionless modulation requires 
that the relationship between the de 
control voltage and the plate current 
be linear, and that both vary between 
zero and twice their unmodulated values 
on the peaks of the modulating signal. 
Under these ideal conditions, the peak 
power output of the class C amplifier at 
full (100-per-cent) modulation is 4 times 
the unmodulated output, and the aver- 
age power output 1.5 times the unmodu- 
lated output. 


Plate input and plate dissipation 
also increase 50 per cent when a class C 
amplifier is fully modulated. For plate 
modulation, therefore, the plate input 
and dissipation under carrier conditions 
must not exceed two-thirds the maxi- 
mum values for class C telegraphy. For 
control-grid, screen-grid, suppressor- 
grid, or cathode modulation, the permis- 
sible de plate input is even smaller. 
Maximum dc plate-voltage and plate- 
current ratings for modulated class C 
amplifiers are usually not more than 80 
per cent of the class C telegraphy values. 
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The audio or video power required 
for 100-per-cent modulation of a class C 
amplifier is equal to one-half the de 
power input to the modulated circuit. 
For symmetrical modulating voltages, 
the de plate current of the modulated 
amplifier and the de supply voltage and 
current of the modulated-electrode ecir- 
cuit remain constant. The additional 
power output obtained by amplitude 
modulation does not increase the carrier 
power, but is equally divided between 
two symmetrical “sideband”’ signals. 


The method of modulation that 
provides the greatest plate-circuit effi- 
ciency and linearity is plate modulation. 
In this method, the modulating volt- 
age is connected in series with the de 
plate supply for the class C amplifier, 
as shown in Fig. 24. In a beam power 
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tube, pentode, or tetrode, 100-per-cent 
plate modulation can be obtained with- 
out serious distortion on modulation 
peaks if the screen-grid (grid-No.2) volt- 
age is modulated simultaneously with, 
and in the same proportion as, the plate 
voltage. The method used to modulate 
the screen grid depends on the type of 
screen-grid-supply circuit used. If screen- 
grid voltage is obtained from a separate 
supply, the method shown in Fig. 25(a) 
may be used. If screen-grid voltage is 
obtained from the plate supply through 
a series resistor, the resistor should be 
connected to the modulated side of the 
plate supply circuit, as shown in Fig. 
25(b). In all such cases, the modulator 
must be capable of supplying af power 
at least equal to one-half the combined 


dc inputs to the plate and screen-grid 
circuits. 


A circuit in which modulation power 
is applied only to the plate of a beam 
power tube is shown in Fig. 25(c).The re- 
actance of the af choke at the lowest 
modulating frequency should be at least 
equal to the dc screen-grid voltage di- 
vided by the de screen-grid current. 


The plate-circuit efficiency of a 
plate-modulated class C amplifier is 
usually in the order of 65 to 70 per cent. 


Control-grid (grid-No.1) or “grid- 
bias” modulation requires very little 
modulating power and can provide good 
linearity. However, the power output 
obtainable is only one-third to one-half 
that obtainable with plate modulation, 
and plate-circuit efficiency is not usually 
greater than 33 per cent. 


In control-grid modulation, the 
audio or video modulating voltage is 
connected in series with the bias supply 
for the class C amplifier. Consequently, 
the operating point of the modulated 
amplifier varies with the modulation. In 
order to obtain 100-per-cent modulation 
with good linearity, the plate current 
and effective plate voltage must swing 
between zero and twice their unmodu- 
lated values on the peaks of the modu- 
lating signal. The dc plate voltage, there- 
fore, can only be about one-half that for 
plate modulation. Operating conditions, 
plate-circuit efficiency, and power out- 
put are almost identical with those for 
class B rf service. 


The modulator must be capable of 
supplying the power required by the grid 
of the modulated amplifier on the posi- 
tive peaks of the modulating signal. It 
must also have good output regulation 
because of the wide variation in the load 
impedance presented by the grid-circuit 
over the entire modulation cycle. The 
driver supplying the unmodulated car- 
rier and the bias supply for the modu- 
lated amplifier must also have very good 
regulation to avoid serious distortion. 
Bias must be obtained from a separate 
low-impedance, fixed supply, and not 
from a grid resistor or cathode resistor. 


Because pentodes and beam power 
tubes are substantially free from the sec- 
ondary-emission effects which occur in 
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other multigrid types when the screen 
grid (grid No.2) becomes more positive 
than the plate, they may use screen-grid 
modulation without danger of serious 
distortion. Screen-grid modulation is 
similar to grid-bias modulation in that 
it requires relatively little af power, and 
provides substantially the same power 
output and efficiency. Unlike grid-bias 
modulation, however, it does not require 
the use of fixed bias or good driver regu- 
lation. 


When screen-grid voltage is ob- 
tained from a separate supply, the modu- 
lating voltage may be connected directly 
in series with the supply circuit, as shown 
in Fig.26(a).When screen-grid voltage is 
obtained by the series-resistor method, 
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power because the suppressor-grid is not 
driven positive. Suppressor-grid modu- 
lation has only limited application, how- 
ever, because relatively few beam power 
tubes and pentodes have the neccessary 
linear relation between suppressor-grid 
voltage and plate current. 

Cathode modulation combines the 
characteristics of plate and grid-bias 
modulation. The modulating voltage is 
introduced in the common de cathode- 
return circuit of the class C amplifier 
and, therefore, varies the plate volt- 
age and grid bias simultaneously. This 
method requires less modulating power 
than plate modulation, and permits the 
modulated amplifier to be operated with 
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itis generally necessary tousethe “‘clamp- 
tube’? method of modulation shown in 
Fig. 26(b). 


Suppressor-grid (grid-No.3) mod- 
ulation can be used with certain beam 
power tubes and pentodes. Operating 
conditions are similar to those used in 
screen-grid modulation, except that the 
suppressor grid is supplied with a fixed 
negative dc bias voltage in addition to 
the modulating voltage. This bias volt- 
age is adjusted so that the plate current 
and rf output current of the modulated 
amplifier under carrier conditions are 
one-half those obtained in class C teleg- 
raphy service with zero voltage on the 
suppressor grid. Under these conditions, 
the modulator is required to supply only 
a peak voltage equal to the suppressor- 
grid bias, and does not have to supply 


a plate-circuit efficiency proportional to 
the amount of modulating power avail- 
able. However, the power output ob- 
tainable is less than that obtainable with 
plate modulation. 


The type of coupling used between 
a modulator and the modulated circuit 
of a class C rf amplifier depends prima- 
rily on the amount of modulating power 
required. In suppressor-grid modulation 
or “clamp-tube’”’ screen-grid modulation, 
it is usually practicable to use resistance- 
capacitance or impedance coupling be- 
cause little or no modulating power is 
required. In other cases, it is usually 
necessary to employ transformer cou- 
pling to obtain proper impedance match- 
ing and most efficient use of the avail- 
able modulator power. 


The bypass capacitors shown in 
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Figs. 24 through 26 should have very 
low reactance at the rf carrier and side- 
band frequencies and high reactance at 
the highest modulating frequency. The 
modulation transformer must convert 
the equivalent resistance of the modu- 
lated de supply circuit into the proper 
plate or plate-to-plate load resistance, 
Z, for the modulator output tubes and, 
consequently, should have a primary- 
to-secondary turns ratio, N,/N,, equal 
to \/Z1/E, where I and EF are the aver- 
age current and dc input voltage of the 
modulated circuit, respectively. 


The value used for I in this calcu- 
lation is the current under carrier condi- 
tions (no modulation). In the case of 
plate modulation it is the total de plate 
current; in the case of combined plate 
and screen-grid modulation using series- 
resistor screen-grid supply, it is the sum 
of the dc plate and screen-grid currents. 
In the case of grid-bias modulation, I is 
the de grid current and E the grid-bias 
voltage. 


Frequency Multiplication 


Any amplifier which generates har- 
monics can be used as a frequency multi- 
plier provided the desired harmonic of 
the excitation frequency is present in 
the plate-current pulse.The fundamental 
and other harmonics may then be elimi- 
nated by means of a plate-tank circuit 
tuned to the desired harmonic. This pro- 
cedure can be repeated in successive 
stages as often as desired. 

By frequency multiplication, high- 
frequency carriers having a very high 
degree of frequency stability can be ob- 
tained. Frequency multiplication also 
makes it possible to obtain output in 
several harmonically related frequency 
bands (such as those assigned for ama- 
teur service) from a single oscillator cir- 
cuit. For example, an oscillator operating 
in the 80-meter band (at a frequency be- 
tween 3.5 and 3.58 megacycles per sec- 
ond) can be used with a series of fre- 
quency-doubler stages to obtain output 
in the 40-, 20-, and 10-meter bands. 


Frequency multipliers are almost 
invariably class C amplifiers because 
maximum harmonic output can be 
achieved under class C conditions.When 
a class C amplifier is operated under 
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the conditions normally employed for 
“straight-through” amplifier service, 
however, its efficiency as a frequency 
multiplier is relatively poor because 
even the strongest harmonies represent 
only a small fraction of the total power 
output. To obtain good efficiency in 
multiplier service, it is necessary to se- 
lect a plate-conduction angle which has 
high harmonic content at the desired 
harmonic frequency. Consequently, fre- 
quency multipliers require substantially 
higher bias and excitation voltages and 
more driving power than “straight- 
through” class C amplifiers. The plate- 
circuit efficiency that can be achieved 
is usually not more than 60 per cent 
(doubler operation), and decreases rap- 
idly as the degree of multiplication is 
increased. 


Frequency multiplication of more 
than four is seldom practicable in a sin- 
gle stage because of the relatively small 
output at the high harmonics and the 
large amounts of driving power required. 
Although a triode frequency multiplier 
does not require neutralization because 
the grid and plate circuits are not tuned 
to the same frequency, neutralization 
can be used to reduce the amplitude of 
undesired frequency components in the 
plate-current waveform and thus in- 
crease the output at the desired har- 
monic frequency. 


Because of its smaller conduction 
angle, a frequency multiplier is more 
sensitive to small changes in excitation 
voltage and loading than an equivalent 
“straight-through” class C amplifier 
and, therefore, has poorer output 
regulation. From the excitation stand- 
point, this difficulty can be minimized 
by the use of beam power tubes or 
pentodes rather than triodes. Improved 
regulation can also be obtained by the 
use of tubes in parallel. Very good out- 
put regulation can be obtained in dou- 
bler service by the use of a “push-push” 
circuit such as that shown in Fig. 27. In 
this type of circuit, the grids are excited 
in push-pull so that the tubes conduct 
alternately on successive half-cycles of 
the excitation voltage. Because the plates 
are connected in parallel, two pulses of 
plate current flow in the common plate- 
tank circuit for each excitation cycle, 
doubling the power output and reducing 


the output impedance to one-half the 
value for one tube. 
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Fig. 27 


Additional information on the char- 
acteristics of frequency multipliers and 
the efficiencies obtainable for various 
degrees of multiplication is given in the 
Power-Tube Circuit-Design Considera- 
tions Section. 


Oscillators 


RF power oscillators are usually 
class C amplifiers which obtain excita- 
tion from their own output circuits and 
employ either quartz crystals or induct- 
ance-capacitance tuned circuits as fre- 
quency-determining elements. Crystal- 
controlled oscillators can provide the 
highest degree of frequency stability, 
and are used in equipment which oper- 
ates entirely or predominantly on fixed 
frequencies or on fixed harmonically re- 
lated frequencies. In general, mechanical 
considerations make it impracticable to 
cut crystals for fundamental frequencies 
higher than about 20 megacycles per 
second. A technique known as “overtone 
operation,’’ however, permits crystals 
to be used for the control of oscillators 
operating at frequencies up to 100 mega- 
cycles per second and higher. Repre- 
sentative crystal oscillators are shown 
in the Circuits Section. 


Inductance-capacitance frequency- 
determining elements are used for oscil- 
lators which must be capable of operating 
at any frequency within a specific band. 
They are also used for oscillators which 
must operate at frequencies above and 
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below those for which crystals can be 
cut. The mechanical form of the LC 
tank and the type of oscillator circuit 
employed are usually determined by the 
operating frequencies involved. At the 
lower radio frequencies, well-designed 
electron-coupled oscillators employing 
conventional coils and tuning capacitors 
can provide stabilities comparable to 
those obtained in crystal oscillators. 
When followed by suitable frequency- 
multiplier stages, such oscillators can be 
used to control equipment operating at 
frequencies up to about 30 megacycles 
per second. Tuned-line oscillators of the 
type shown in the Circuits Section are 
usually employedin very-high-frequency 
(vhf) equipment. Ultra-high-frequency 
(uhf) oscillators usually require the use 
of coaxial- or cavity-type circuits as fre- 
quency-determining elements. 


Circuit Configuration 


The amplifier applications discussed 
in this chapter have been illustrated by 
“grid-drive” circuits of the type shown 
in Fig. 16. In this type of circuit, the 
grid is employed as the “drive” elec- 
trode, the plate as the “output” elec- 
trode, and the cathode as the “ground” 
or reference electrode common to the 
input and output circuits of the tube. 


As mentioned previously, a grid- 
drive triode rf amplifier must be neu- 
tralized to cancel the regenerative feed- 
back which takes place through the grid- 
plate capacitance of the tube. Neutrali- 
zation, however, becomes less effective 
and more difficult to achieve as the 
operating frequency is increased because 
of unavoidable resonance effects in the 
components of the neutralizing circuit. 
These effects alter the phase of the neu- 
tralizing voltage and, in most cases, 
make it impossible to obtain neutraliza- 
tion at frequencies of more than a few 
hundred megacycles. Although multi- 
grid tubes capable of operating as grid- 
drive uhf amplifiers are available, tri- 
odes are generally preferable for uhf 
service because of their lower noise and 
shorter electron-transit time, and be- 
cause their simpler electrode structures 
and power-supply requirements make 
them more readily adaptable to instal- 
lation in coaxial and cavity-type uhf 
tank-circuit components. 


In many cases, this difficulty may 
be overcome by the use of “cathode- 
drive” circuits such as that shown in 
Fig. 28. In this method of operation, the 
cathode is the “‘drive”’ electrode and the 
grid is the “‘ground”’ electrode common 
to the input and output circuits. The 
grid thus acts as an electrostatic shield 
between the input and output terminals, 
and reduces internal feedback in the 
same manner and to approximately the 
Same degree as the screen grid (grid 
No.2) of a multigrid tube. 


A cathode-drive amplifier requires 
more driving power than a grid-drive 
amplifier because its input is shunted 
not only by the grid-cathode capacitance 
but also by the plate resistance, rp, and 
load resistance, R,, in series. This addi- 
tional power is not wasted, however, but 


LOAD OUTPUT 
RESISTANCE VOLTAGE 


+ 


=GRID-BIAS = PLATE 
INPUT = SUPPLY = SUPPLY 
SIGNAL “ = 
Fig. 28 


is added to the output because the driv- 
ing voltage and plate-supply voltage are 
effectively in series across the load. The 
input of a cathode-drive amplifier is also 
shunted by the heater-cathode capaci- 
tance or by the capacitance to ground of 
the filament-supply circuit. This capaci- 
tance, however, may be neutralized by 
the use of suitable rf chokes in the heater 
or filament circuit. 


A “eathode follower,” shown in 
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Fig. 29, is a grid-drive amplifier in which 
the cathode is used as the output elec- 
trode and the plate as the ground or 
common terminal of the input and out- 
put circuits. Because the grid-cathode 
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capacitance of the tube does not shunt 
the driving circuit, the cathode follower 
has higher input impedance than a con- 
ventional grid-drive amplifier and, con- 
sequently, requires less driving power 
for the same power output. The output 
impedance, which is composed of the ex- 
ternal cathode resistance, R,, and the 
plate resistance, r,, of the tube in paral- 
lel, can be made as low as desired by the 
use of a suitable cathode resistor. Be- 
cause the driving voltage and output are 
both developed across Rx, the voltage 
gain cannot exceed unity. Substantial 
power gains can be achieved, however, 
by the transformation from a high to a 
low impedance. 


Because the voltage gain of a cath- 
ode follower is always less than unity, 
this type of amplifier cannot oscillate 
and, therefore, does not require neu- 
tralization, regardless of the operating 
frequency. 


Power-Tube Circuit-Design Considerations 


The performance of a power tube 
depends not only on the conditions un- 
der which the tube is operated but also 
on the design of the associated circuits. 


Proper circuit design assures eco- 
nomical and effective use of tubes and 
other components, simplifies equipment 
adjustment, provides for stable opera- 
tion, thereby minimizing the likelihood 
of interference with other services, and 
provides a substantial measure of pro- 
tection for the equipment, as well as 
greater personal safety. 


In the production of moderate to 
large amounts of power at audio or radio 
frequencies, a signal or voltage having 
suitable characteristics is usually gen- 
erated at a low power level. This signal 
is then amplified in one or more stages 
until the desired power level is achieved. 
In rf equipment, one or more amplifier 
stages may also be used to modify some 
characteristic of the signal, such as fre- 
quency, phase, or instantaneous ampli- 
tude. Consequently,the individual stages 
usually operate under substantially dif- 
ferent conditions. Power-tube equip- 
ment, therefore, is designed one stage 
at a time, the usual procedure being to 
start with the output stage and work 
backward through preceding stages to 
the oscillator or input stage of the 
equipment. The design of a stage in- 
volves selection of the most suitable 
tube type; design of input and output 
coupling circuits; design of power-sup- 
ply circuits; design of circuits for con- 
trolling gain or power output, or for 
varying the instantaneous amplitude, 
frequency, or phase of the output signal; 
and provision of means for stabilization 
against self-oscillation or other condi- 
tions which may result in interference, 
unauthorized radiations, distortion, or 
other undesirable effects. 


In af equipment, all stages usually 
Operate into non-resonant loads and 
have substantially the same frequency- 
response characteristics. The de input 
to the tubes is constant, and power out- 
put is controlled by attenuation of the 
signal at a relatively low-level point in 
the system and/or by the use of remote- 
cutoff tubes. Input, interstage, and out- 


put coupling is fixed, and control of 
over-all frequency response, where re-_ 
quired, is usually accomplished by fixed 
or adjustable filters in one or more 
Stages. Stabilization seldom involves 
procedures other than those necessary 
to prevent self-oscillation or minimize 
distortion. 


In rf power-tube equipment, all 
stages usually operate into resonant 
loads. In a transmitter, individual stages 
may operate at different frequencies and, 
in many cases, each stage must also be 
capable of operating at any frequency 
within one or more bands. The power 
output of an rf stage is controlled by ad- 
justment of the de input, rf excitation, 
and loading. In transmitters, considera- 
tion must also be given to the design of 
“keying” or modulating circuits. Be- 
cause the input and output impedances 
of rf amplifier stages vary considerably 
with changes in operating frequency, ex- 
citation, and loading, interstage and 
output coupling circuits are generally 
made adjustable. 


Stabilization of rf equipment usually 
involves the elimination not only of self- 
oscillation, but also of undesired har- 
monics, and may also involve the isola- 
tion and elimination of parasitic oscilla- 
tions in circuit components and wiring. 


Tube Selection 


The selection of the most suitable 
tube type for a particular application 
depends to a large extent upon the type 
of primary power available and the de- 
sired power sensitivity. Tubes having 
the same filament voltage or current 
ratings should be used throughout the 
equipment wherever possible to simplify 
power-supply requirements. Driving- 
power requirements vary widely with 
application, operating frequency, type 
of circuit employed, and other factors. 
Because of its importance in circuit de- 
sign, driving power is discussed at 
greater length later in this section. Me- 
chanical considerations such as equip- 
ment space limitations, layout, and ven- 


tilation, as well as economic considera- 
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tions, also affect tube selection. 


An initial selection of types having 
suitable filament-voltage, plate-voltage, 
plate-input, and plate-dissipation rat- 
ings for a particular application can be 
made from the Power-Tube Selection 
Guides in the Charts Section. The final 
selection is then made by comparison 
of the technical data for the individual 
types. 

In the selection of a tube for use as 
an unmodulated rf amplifier, frequency 
multiplier, or oscillator, the maximum 
plate-input and plate-dissipation ratings 
and the relative plate-circuit efficiency 
of the tube at the highest frequency at 
which the equipment is to operate must 
be considered. When ability to change 
frequency quickly is an important con- 
sideration in the design of a transmitter, 
it is desirable to select types which re- 
quire few or relatively minor changes in 
operating conditions with changes in 
frequency. In this respect beam power 
tubes and other multigrid types are 
generally superior to triodes. 


Additional factors which must be 
considered in the selection of tubes for 
use as modulated rf amplifiers depend 
on the type and degree of modulation to 
be employed.These factors are discussed 
in the Power-Tube Applications Section 
and in the Tube Types Section. 


Multiple-Tube Stages 


Most satisfactory operation of 
parallel, push-pull, or push-pull-parallel 
stages is obtained when the plate cur- 
rents of the individual tubes are equal. 
Equalization of average plate currents 
minimizes the danger of excessive plate 
dissipation in one or more tubes, partic- 
ularly in stages which obtain bias from a 
common fixed supply or a common grid 
resistor. Equalization of zero-signal plate 
currents in push-pull af amplifier stages 
substantially aids the cancellation of 
even-order harmonic distortion. For 
complete cancellation of even-order har- 
monics, the plate-current excursions in 
the two sides of a push-pull stage must 
also be equal. This type of equalization 
(dynamic balance) is difficult to achieve, 
however, because of the large number of 
tube and circuit variables involved. 

Zero-signal or average plate cur- 
rents in multiple-tube stages are most 
easily equalized by means of individual 
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grid-bias adjustments. The particular 
method used in any case depends on the 
type of cathode employed in the tubes 
and on the circuit configuration. Two 
methods in general use are shown in 
Fig. 30. 


Multiple-tube stages employing 
beam power tubes and other multigrid 


Fig. 30 


types should be provided with individ- 
ual adjustments for screen-grid (grid- 
No.2) voltage as well as for control-grid 
(grid-No.1) bias. Such adjustments make 
it possible to avoid excessive screen-grid 
dissipation in individual tubes and are 
frequently of considerable aid in obtain- 
ing plate-current equalization. 


AF Power Amplifiers 


Class A af power amplifiers do 
not normally draw grid current or re- 
quire driving power. Furthermore, they 
draw substantially constant plate and 
screen-grid currents and, therefore, can 
employ simple cathode-resistor (self) 
bias. After the most suitable tube type 
has been selected and the tube operating 
conditions determined, the principal 
considerations in the design of a class 
A amplifier are: (1) the selection of a 
driver capable of supplying the required 


peak driving voltage; (2) the selection class AB af power amplifiers are sub- 
of input and output coupling devices stantially the same as those for class A 
having the desired frequency and im- amplifiers, except that special considera- 
pedance characteristics; (3) theselection tion must be given to the characteristics 
of bypassing and decoupling components of plate and screen-grid (grid-No.2) sup- 
necessary to minimize hum, assure sta- ply circuits, and to the method used for 
bility, or improve the over-all frequency obtaining grid bias. Because the average 
response. plate and screen-grid currents of a class 

For this class of amplifier,the driver AB, amplifier vary with the amplitude 
may be a class A voltage amplifier and of the driving signal, serious distortion 
the input-coupling device a simple re- and inadequate power output may re- 
sistance-capacitance network. Resist- sult on large input signals unless plate 
ance-capacitance coupling provides good and screen-grid supply voltages are well 
frequency-response characteristics eco- regulated and the bias is extremely sta- 
nomically and permits the use of simple ble. For optimum performance, plate- 
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phase-inverter circuits for driving push- supply regulation should be within 10 
pull stages. Transformer coupling can per cent, screen-grid-supply regulation 
also be used between the driver and the within 5 per cent, and grid-bias-supply 
class A power amplifier. Interstage trans- regulation within 3 per cent. 
formers having wide frequency response Class B and class ABz af power 
are relatively expensive, however, and amplifiers normally draw grid current 
are seldom used unless a substantial on large input signals and, therefore, re- 
voltage step-up must be obtained be- quire appreciable driving power. Power 
tween driver and class A power amplifier. output, frequency response, and har- 
Plate- and screen-grid-supply cir- monic distortion are critically dependent 
cuits for single-ended class A power am-_ on the circuit constants employed in the 
plifiers must be well filtered to minimize amplifier and in the driving circuit. Con- 
hum and undesired coupling with other sequently, the design of a class B or class 
stages in the equipment. These circuits, AB» amplifier involves the design of a 
as well as the cathode-bias resistor, must complete system, including the driver 
also be adequately bypassed to the cath- stage, the interstage coupling circuit, 
ode at the lowest frequency to be repro- the output (class B or class AB2) stage, 
duced to assure full output from asingle- and the power-supply and bias circuits 
ended stage. When particularly good for both stages. 
response at low audio frequencies is re- The driver must be capable of sup- 
quired in a single-ended stage, it may be plying both the signal power required to 
necessary to use parallel feed, as shown drive the class B or class AB, stage to 
in Fig. 31, to eliminate unbalanced de full output and the power lost in the 
from the output transformer and the interstage coupling circuit. 


driver roel. The driving circuit must also have 
Circuit-design considerations for very good regulation characteristics be- 
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cause the input impedance of a class B 
stage varies from a very high value on 
small input signals (open-circuit value 
when no grid current is drawn) to a very 
low value on large input signals (when 
maximum grid current is drawn). Con- 
sequently, it is usually necessary to use 
an amplifier having very low output im- 
pedance as the driver, and an efficient 
transformer as the interstage coupling 
device. For minimum over-all harmonic 
distortion, the driver should be a push- 
pull class A or class AB, amplifier. If 
the driver stage uses triodes, it may be 
operated into a load impedance higher 
than that normally used for the tube 
type employed to minimize distortion 
at some reduction of available output 
power. 


The interstage or ‘‘driver’” trans- 
former must provide the proper load for 
the driver under maximum-drive condi- 
tions (7.e., when the input impedance of 
the output stage is minimum) and, there- 
fore, is usually designed as a step-down 
transformer. The step-down ratio re- 
quired will depend on the specific tube 
types used in the driver and output 
stages, the load resistance used for the 
output stage, the peak power efficiency 
of the driver transformer, and theamount 
of harmonic distortion that can be 
tolerated in the output. 


The driver transformer must also 
have the desired frequency-response 
characteristics when operated into a 
very high load impedance (or even an 
open circuit) such as that presented by 
the grid circuit of the class B or class 
AB; stage on very small driving signals. 
To assure good response at the higher 
audio frequencies, the transformer must 
also be designed to have low leakage re- 
actance. In addition, the resistance of 
the secondary windings must be kept 
low to minimize de voltage drops which 
might affect the operating bias during 
grid-current flow. 


For maximum power output and 
minimum harmonic distortion, the op- 
erating point of a class B or class AB» 
amplifier must not be affected by the 
normal variations in average plate, 
sereen-grid, and control-grid currents. 
Consequently, bias must be obtained 
from a separate fixed supply, such as a 
battery or a rectifier having very low in- 
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ternal resistance, and plate and screen- 
grid supplies must have exceptionally 
good regulation characteristics. For op- 
timum performance, plate-supply regula- 
tion for class B and class AB, amplifiers 
should be within 5 per cent, and screen- 
grid-supply and grid-bias-supply regu- 
lation should be within 3 per cent. 

Output transformers for class B and 
class AB, amplifiers should have low- 
resistance windings to minimize power 
losses at the large plate currents which 
flow under maximum-signal conditions. 
They should also have very low leakage 
inductance to assure good response at 
the higher audio frequencies and to min- 
imize the danger of parasitic oscillations 
and “ringing.” 


Medulators 


An af power amplifier used to modu- 
late a class C rf amplifier must be capa- 
ble of delivering an undistorted power 
output equal to one-half the average 
power in the modulated circuit to per- 
mit 100-per-cent modulation. In addi- 
tion, the modulation transformer must 
convert the equivalent resistance of the 
modulated circuit into the proper plate- 
load resistance for the modulator stage. 


The average power, Wa, in watts in 
the modulated circuit is equal to EI, and 
the effective resistance, Rz, is equal to 
E/I, where E is the de potential across 
the modulated circuit in volts and I is 
the total direct current in amperes. The 
proper turns ratio (primary to second- 
ary), Ni/Nz, for the modulation trans- 
former is then given by 


where R, is the effective plate (or plate- 
to-plate) load resistance required for the 
af amplifier and Rp» is the effective re- 
sistance of themodulated circuitin ohms. 


Example (1): Determine the amount 
of af power, Wo, required for 100-per- 
cent plate modulation of push-pull class 
C. 812-A triodes operating under ICAS 
conditions. (Values are given in the tech- 
nical data for the 812-A under Plate- 
Modulated RF Power Amplifier— Class 
C Telephony, Typical Operation.) 


Wa 


This amount of af power can be obtained 
from a push-pull 811-A class B amplifier 
operating under CCS conditions at a de 
plate potential of 750 volts. (Values are 
given in the technical data for the 811-A 
under AF Power Amplifier and Modu- 
lator— Class B, Typical Operation.) The 
effective plate-to-plate load resistance 
required for the 811-A’s is 5100 ohms. 
The equivalent resistance of the 812-A 
plate circuit is 
1250 

ios 2X 0.140 

or approximately 4500 ohms. 


Consequently, the turns ratio (pri- 
mary to secondary) required for the 
modulation transformer is 


N, 51003 © Lal 

N, -,| ABOORiLa (approz.) 
Example (2): Determine the amount of 
af power, Wo, required for 100-per-cent 
simultaneous plate and screen-grid mod- 
ulation of a single 813 class C amplifier 
operating under ICAS conditions. (Val- 
ues are given in the technical data for 
the 818 under Plate-Modulated RF 
Power Amplifier—Class C Telephony, 
Typical Operation.) Screen-grid voltage 
for the 813 is obtained through a series 
voltage-dropping resistor from the plate 
supply, as shown in Fig. 25(c). 


w _Wa_ (2000) (0.200+0.040) 
MEARE NT MDT a Ew 


= 4464 


=240watts 


This amount of power can be obtained 
from a push-pull 811-A class B amplifier 
operating under ICAS conditions at a de 
plate potential of 1000 volts. (Values are 
given in the technical data for the 811-A 
under AF Power Amplifier and Modu- 
lator—Class B, Typical Operation.) The 
effective plate-to-plate load required for 
the 811-A’s is 7400 ohms. The equiva- 
lent resistance of the 818 plate and screen- 
grid circuit is 
2000 


Re= 9200-+-0.040 
or approximately 8400 ohms. 
Consequently, the turns ratio (pri- 
mary to secondary) required for the 
modulation transformer is 


Ni_ /7400_ 0.94 
Nz 8400 1 


In the design of af power amplifiers 
for modulator service, consideration 


= 8333 


(approx.) 
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should also be given to the magnetizing 
effect of the unbalanced de current flow- 
ing in the secondary windings of the 
modulation transformer. If this current 
is large enough to cause a decrease in 
low-frequency response, a suitable block- 
ing capacitor and af choke should be 
used to isolate the unbalanced de cur- 
rent from the secondary winding. 


RF Power Amplifiers 


Class B and class C rf power am- 
plifiers normally operate into reso- 
nant load circuits which can be designed 
to filter out undesired harmonics of any 
order. Consequently, push-pull circuits 
do not have to be used to minimize even- 
order harmonics. Push-pull operation is 
sometimes used for ‘‘straight-through” 
class B and class C amplifier stages, how- 
ever, aS a means of obtaining increased 
output or improved operation at the 
higher radio frequencies. It is also used 
in frequency-multiplier service as a 
means of emphasizing odd-order hdr- 
monic frequencies. 


Driving Power 


One of the most important con- 
siderations in the design of a class B or 
class C rf power-amplifier stage is the 
provision of adequate driving power. 
“Typical” driving-power figures given 
in the technical data for tubes rated for 
use in class B and class C rf service indi- 
cate only the signal power dissipated in 
the internal grid-cathode circuit of the 
tube and in the resistance of the bias cir- 
cuit. These figures do not normally in- 
clude driving power that may be lost in 
tube sockets or in the components and 
wiring of driving circuits, or tube losses 
due to electron-transit-time phenomena, 
internal lead impedances, or other 
factors. 


The driver stage must be capable 
of delivering sufficient signal power to 
supply all the tube and circuit losses. 
Although these losses vary with fre- 
quency, tube operating conditions, cir- 
cuit configuration, and the components 
and layout of the circuit, they can be 
estimated with reasonable accuracy for 
“straight-through” amplifiers. At fre- 
quencies up to about 30 megacycles per 
second, total tube and circuit losses are 


approximately twice the driving-power 
figures given in the tube data. At higher 
frequencies, electron-transit-time losses 
and other tube and circuit losses increase 
so rapidly that it is generally necessary 
to use a driver stage capable of supply- 
ing 8 to 10 times the driving power 
shown in the tube data. 


The driving power available for a 
class C amplifier or frequency multiplier 
should be sufficient to permit saturation 
of the driven tube, i.e., a substantial in- 
crease or decrease in driving power 
should produce no appreciable change 
in the output of the.driven stage. This 
consideration is particularly important 
when driving power is obtained from a 
series of frequency-multiplier stages be- 
cause such stages have much poorer out- 
put regulation than “straight-through” 
amplifiers. Care must be used, however, 
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ploying low-level amplitude modulation, 
they must have extremely linear charac- 
teristics to avoid distortion of the modu- 
lated signals. These amplifiers are not 
biased to cutoff but to a value deter- 
mined by the amplitude of the unmodu- 
lated rf driving signal, and their opera- 
tion is usually limited to a relatively 
narrow region of the characteristic. Bias 
must usually be obtained from a sepa- 
rate fixed supply, such as a battery or a 
rectifier, having very good output regu- 
lation. (Self-bias obtained from a heavily 
bypassed cathode resistor can be used 
for certain beam power tubes.) Both the 
bias and the maximum amplitude of the 
driving signal must be readjusted if the 
plate voltage is changed. 

Fig. 32 illustrates the use of fixed 
bias in rf stages having various circuit 
configurations. The battery symbol indi- 


to assure that the maximum current or 
input ratings of the driven tube are not 
exceeded. 


Because the average plate and 
screen-grid (grid-No.2) currents drawn 
by a properly excited class B or class C 
rf amplifier remain substantially con- 
stant, regulation of plate and screen- 
grid supplies is not necessary. A plate 
supply for a class C stage, however, 
should be capable of supplying very high 
peak currents, particularly when the 
stage is operated as a frequency multi- 
plier. 


Grid-Bias Considerations 


Because class B rf amplifiers are 
used almost exclusively as output ampli- 
fiers in radiotelephone transmitters em- 
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cates any dc source capable of supplying 
the required voltage and having good 
regulation. The rf chokes and bypass 
capacitors are used to exclude the rf grid 
voltage from the bias supply. When a 
tuned grid circuit is used, as shown in 
Fig. 32(c), the rf choke usually is not re- 
quired, and in some cases may even be 
detrimental to the operation of the stage. 
The use of the wrong value of rf choke 
in the grid circuit of an rf amplifier may 
result in parasitic oscillations, especially 
when a similar choke is used in the plate 
circuit. 


Batteries, rectifiers, or other de 
sources having high internal resistance 
should not be used as fixed-bias supplies. 
If such devices are used, the normal flow 
of grid current may charge the batteries 


to voltages greater than their rated val- 
ues, or may increase the voltage drop in 
the rectifier bleeder. The resulting in- 
crease in total operating bias may cause 
a substantial reduction in the power out- 
put of the stage. 


Class C amplifiers generally use grid- 
resistor bias obtained by grid rectifica- 
tion of the driving signal because large 
bias voltages are required (approxi- 
mately twice cutoff value, or more). 


The value required for the grid re- 
sistor (in ohms) is equal to the negative 
grid bias (in volts) divided by the de grid 
current (in amperes). If the de grid cur- 
rent of two tubes in parallel or push-pull 
flows through a common grid resistor, 
the value of the resistor is one half that 
for a single tube. Typical class C ampli- 
fier stages using grid-resistor bias are 
shown in the Circuits Section. 


Although grid-resistor bias is eco- 
nomical as regards supply requirements 
and circuit components, and adjusts it- 
self automatically to the amplitude of 
the driving signal, it provides protection 
only when adequate excitation is applied 
to the stage. Consequently, class C am- 
plifiers should generally be supplied with 
sufficient fixed or self bias to limit the 
zero-signal plate and screen-grid cur- 
rents to safe values in the event that ex- 
citation fails or is accidentally removed. 


The value required for a self-bias 
cathode resistor (in ohms) is equal to the 
required self-bias voltage (in volts) di- 
vided by the total cathode current (in 
amperes). In a triode, the total cathode 
current is the sum of the dc plate cur- 
rent and de grid current. Ina beam power 
tube or tetrode, de screen-grid (grid- 
No.2) current must be included in the 
cathode current. In a pentode having an 
independent suppressor grid (grid No.3), 
any current drawn by the suppressor 
grid must also be included. 

Plate-modulated class C amplifiers 
are usually operated with higher grid- 
bias voltages than unmodulated ampli- 
fiers because a linear modulation char- 
acteristic usually requires the bias to 
vary with the modulating voltage, and 
this variation is easier to obtain if it is 
not too large a fraction of the total bias. 
It is usually necessary to use a combina- 
tion of fixed and grid-resistor bias to 
provide the desired variation in bias volt- 
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age. The grid resistor should not be by- 
passed for audio frequencies. 


Grid bias for grid-modulated class C 
amplifiers must be extremely stable to 
avoid distortion of the modulated car- 
rier and excessive dissipation. Conse- 
quently, bias should be obtained from a 
fixed supply having very good regula- 
tion characteristics, and not from a grid 
resistor or cathode resistor. 


Grid bias for screen-grid or suppres- 
sor-grid modulated rf amplifiers is not 
particularly critical and may be obtained 
by any of the methods described above. 
Cathode-bias resistors used in such am- 
plifiers, however, should be bypassed for 
the lowest modulating frequency as well 
as for rf. 


Highly stable fixed-bias voltages can 
be obtained from electronically regulated 
bias supplies or by the use of voltage- 
regulator tubes in place of a load resistor 
in the output of a bias rectifier. Voltage 
regulator tubes having regulated-volt- 
age ratings between approximately 75 
and 150 volts are available. When regu- 
lated fixed-bias potentials greater than 
150 volts are required, tubes having suit- 
able voltage ratings and similar current 
ratings may be connected in series. When 
it is necessary to accommodate larger 
currents than can be safely handled by a 
single regulator tube, types having the 
same voltage rating can be connected in 
parallel. In parallel arrangements, a re- 


‘sistor having a value of approximately 
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100 ohms must be connected in series 
with each tube to assure equal division 
of the total load current. Examples of 
the use of voltage-regulator tubes are 
shown in Fig. 38. 


Frequency Multipliers 


The principal considerations in the - 
design of frequency multipliers are the 
choice of suitable tube types and the de- 
termination of operating conditions 
which will provide maximum power out- 
put at the desired harmonic. 


For a fixed value of peak plate cur- 
rent, the harmonic output of a class C 
amplifier increases at first as the width 
of the plate-current pulse is decreased, 
but then begins to decrease as the pulse 
width is decreased still further. There is 
a value of conduction angle, therefore, 
at which the ratio of any harmonic com- 


ponents to the peak value of the plate- 
current pulse is amaximum. These maxi- 
ma occur at conduction angles of about 
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120 degrees for frequency doublers, 80 
degrees for triplers, and 60 degrees for 
quadruplers. 


Because the use of small conduc- 
tion angles usually requires the use of 
large values of negative bias, power out- 
put and plate-circuit efficiency at the 
higher harmonics are limited by the grid- 
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bias rating of the tube, as well as by the 
peak-emission capabilities of the cath- 
ode. The over-all efficiencies obtainable 
in frequency-multiplier service are also 
limited by driving-power requirements, 
which increase as the square of the grid- 
driving voltage. Tube types for use in 
frequency-multiplier stages should have 
high-wattage filaments or cathodes capa- 
ble of supplying the very high peak-emis- 
sion currents required, and high trans- 
conductance or high amplification fac- 
tors to provide high power sensitivity. 


Oscillators 


The principal consideration in the 
design of an oscillator is usually fre- 
quency stability, rather than high effi- 
ciency or high power output. The fre- 
quency stability of an oscillator is de- 
termined partly by the mechanical char- 
acteristics of a crystal or an inductance- 
capacitance tuned circuit, and partly by 
the conditions under which the tube is 
operated. 


It is usually necessary to employ 
one or more of the following measures 
to obtain a high degree of frequency 
stability: 

(1) Minimize mechanical vibration 
and variations in ambient temperature 
which might alter the characteristics of 
the frequency-determining crystal or 
tuned circuit. 


(2) Limit the amplitude of oscilla- 
tion to minimize internal heating in the 
frequency-determining crystal or tuned 
circuit which might alter its character- 
istics. 

(3) Minimize variations in supply 
voltages by the use of regulated plate 
and screen-grid (grid-No.2) supplies. 

(4) Minimize variations in loading, 
or isolate the oscillator from a varying 
load by means ofa “‘buffer” stage (usually 
a class A or class AB; amplifier). 


(5) Use special components or cir- 
cuit arrangements to compensate for 
variations in temperature, load, or sup- 
ply voltage. 

The frequency stability of a crystal 
oscillator is determined principally by 
the temperature coefficient and mount- 
ing of the crystal, and only to a limited 
extent by tube operating conditions and 
loading. Consequently, it is not usually 


necessary to use regulated plate and 
screen supplies for such oscillators, or 
to isolate them from varying loads by 
means of buffer stages. When extremely 
high stability is required, however, (e.g., 
in frequency standards and commercial 
transmitters), it is usually necessary to 
employ all of the stabilizing measures 
described above and to maintain the 
crystal at a constant temperature in a 
thermostatically controlled oven. 


Crystals, particularly those which 
are ground, “grown,’’ or otherwise di- 
mensioned for the higher radio frequen- 
cies, are extremely fragile and may be 
destroyed by overloading or the use of 
excessive feedback. Triodes used in crys- 
tal oscillators should, therefore, be low- 
power types, or be operated at substan- 
tially reduced plate voltages to minimize 
crystal loading and limit the amplitude 
of oscillation. Beam power tubes, pen- 
todes, and tetrodes cause relatively little 
crystal loading because of their small 
driving-power requirements, and pro- 
vide limited feedback even when oper- 
ated at full plate voltage because of their 
internal shielding. Consequently, these 
types are especially suitable for use in 
crystal oscillators. They can also deliver 
substantially higher power outputs than 
triodes of comparable size, and thus per- 
mit the use of fewer stages in achieving 
a desired final power output. 


When multigrid tubes having very 
good internal shielding are used in crys- 
tal-oscillator circuits, it may be neces- 
sary to use external capacitive feedback 
to obtain oscillation. This feedback may 
be provided by a small adjustable capa- 
citor (usually not more than 2 or 3 micro- 
microfarads) connected between the grid- 
No.1 terminal and the plate terminal of 
the tube. Under no circumstances should 
the external feedback capacitance be 
larger than necessary for oscillation, be- 
cause even small excess values may pro- 
vide sufficient feedback to destroy the 
crystal. 


To obtain good frequency stability 
in a variable-frequency oscillator, it is 
usually necessary to use all the stabiliz- 
ing measures described above. It is par- 
ticularly important to employ good com- 
ponents and sturdy mechanical construc- 
tion, and generally desirable to enclose 
the entire oscillator tank circuit in a 
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heavy metal shield having good thermal 
stability, Good isolation from load varia- 
tions can be obtained without a buffer 
stage by the use of an electron-coupled 
circuit. In this type of oscillator circuit, 
the control grid (grid No.1) and screen 
grid (grid No.2) of a multigrid tube are 
the actual oscillator terminals, the screen 
grid acting as the anode. Power output 
is taken from the plate circuit, which is 
coupled to the oscillator only by the in- 
ternal electron stream. 


Crystal oscillators and variable-fre- 
quency oscillators can also be used as 
harmonic generators and frequency mul- 
tipliers. Electron-coupled oscillators are 
particularly suitable for use as frequency 
multipliers because selection of desired 
harmonics can be accomplished in the 
plate circuit without affecting the oscil- 
lator frequency. 


Parallel-Tuned Tank Circuits 


The performance of an rf power am- 
plifier, frequency multiplier, or oscillator 
is critically dependent on the character- 
istics of the circuit which forms its plate 
load. The characteristics of the load cir- 
cuit affect the power output, harmonic 
output, plate dissipation, and driving- 
power requirements of the stage. 


The plate-circuit load of a class B 
or class C rf amplifier is usually a paral- 
lel-tuned resonant tank of thetypeshown 
schematically in Fig. 34. The resonant 
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frequency, f, of such a circuit in mega- 
cycles per second is given by 

Tap? 

~ 2ar4/LC (1) 
where L is inductance in microhenries, 
andC is capacitancein micromicrofarads. 


This expression shows that the reso- 
nant frequency varies inversely as the 
square root of the product LC. Doubling 
both L and C halves the resonant fre- 
quency. For any given frequency, f, the 
product of L and C is a constant. 


Exceptin circuits operating at ultra- 
high and higher frequencies, L is usually 
“lumped” or concentrated in a coil or 
specially formed conductor, and C is a 
combination of lumped and distributed 
capacitance. The lumped capacitance 
component is usually a variable capaci- 
tor, and the distributed component is 
composed of the self-capacitance of the 
tank, tube capacitances, and the stray 
capacitance of the circuit. Consequently, 
distributed capacitance should always 
be taken into account, particularly in 
calculations for the higher radio frequen- 
cies, at which it is usually either the 
principal component or the entire tank 
capacitance. 


The plate-tank circuit of a class B 
or class C rf amplifier must resonate at 
the desired output frequency, and must 
also convert relatively short, unidirec- 
tional pulses of plate current into com- 
plete oscillations at this frequency. In 
other words, it must act as an electrical 
“flywheel.”? The plate tank must also 
have sufficient impedance at resonance 


to limit the no-load plate current of the 


stage to a safe value. 


The effectiveness of a tank circuit’s 
flywheel action is indicated by the ratio 
of the“‘wattless’’ power (in volt-amperes) 
developed in the tank to the actual power 
(in watts) delivered by the tube. This 
ratio is known as the “operating Q”’ of 
the tank, and is proportional to the tank 
capacitance. Its approximate value in 
terms of tube operating conditions is 
given by 

o- CoCr oe Ep (2) 

~ 800 X< Ip 
where C is the total capacitance across 
the tank in micromicrofarads, f is the 
frequency in megacycles per second, Eb 


is the de plate potential in volts, and - 


Ib is the total de plate current of the 
stage in milliamperes. 


The impedance of a parallel-tuned 
circuit at resonance (its equivalent re- 
sistance, Req) is proportional tothetank 
inductance and inversely proportional 
to the tank capacitance and the tank- 
coil resistance. The approximate value 
Req in ohms is given by 
L (8) 

Req = Cr 
where L is the tank inductance in micro- 
henries, C is the tank capacitance in 
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microfarads, and r is the ac resistance of 
the tank-circuit inductor in ohms. 

Because there is a conflict between 
the characteristics required for high op- 
erating Q and those required for high 
equivalent resistance, determination of 
proper values for plate-tank circuits is 
one of the most important.considerations 
in rf amplifier design. 

The first step in the design of a 
plate-tank circuit is the determination 
of the most suitable operating Q for the 
type of service in which the stage is to 
be used. The use of too low a Q results in 
a distorted waveform containing very 
strong harmonics and, therefore, is 
wasteful of power and likely to result in 
serious interference. The use of too high 
a Q, on the other hand, usually results in 
large circulating currents and, therefore, 
in substantial tank-circuit losses. A value 
between 10 and 15 is generally recom- 
mended for rf telegraphy or telephony 
service. A value of 12 is most frequently 
used in the design of amateur and indus- 
trial equipment. 

The next step is the determination 
of the tank capacitance, C, for the Q 
value and tube operating conditions 
selected. This value is obtained from 
equation (2) transposed to the form 


Ge 300 k Q X Ip (4) 
i 1 iy ell IS 


Fig. 35 shows C as a function of the 
ratio Eb/Ib for a Q value of 12. The 
curves in Fig. 35 can be used to deter- 
mine values of tank-circuit capacitance 
suitable for use in equipment operating 
in the amateur bands. Values of C ob- 
tained from this chart or calculated by 
the use of Equation (4) apply only for 
single-ended tank circuits which are not 
split for neutralization or other purposes, 
such as that shown in Fig. 36 (a). These 
values represent the total capacitance 
required for resonance at the correspond- 
ing frequencies, and include tube and 
stray circuit capacitance. Values slightly 
higher than those indicated can gener- 
ally be used without appreciable reduc- 
tion of power output. 

When a split tank circuit is em- 
ployed for a single-ended stage, as shown 
in Fig.36 (b), the total tank capacitance 
should be one-fourth that indicated by 
Fig. 35 or Equation (4). The correspond- 
ing tank inductance, therefore, is 4 times 
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that required for a tank circuit which is 
not split. If the tank tuning capacitor is 
a split-stator type, such as that shown 
in Fig. 86 (c), each section should have 
one-half the capacitance indicated by 
Fig. 35 or Equation (4). 

A push-pull stage operating at the 
same dc plate voltage and total dc plate 
current as a single-ended stage also re- 
quires one-fourth the tank-circuit capaci- 
tance indicated in Fig. 35 or Equation 
(4), or if the tuning capacitor is a split- 
stator type, each section should have 
one-half the capacitance indicated. A 
push-pull stage operated at the same 
plate voltage but drawing twice as much 
plate current as a single-ended stage re- 
quires one-half the tank-circuit capaci- 
tance indicated. In this case, each sec- 
tion of a split-stator tank capacitor 
should have*the capacitance indicated 
in Fig. 35 and in Equation (4). 
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When the required tank-circuit ca- 
pacitance is known, the tank inductance 
required for resonance at the desired fre- 
quency can be determined by substitu- 
tion of the value of C in Equation (1). 
Approximate winding data for single- 
layer coils, such as that shown in Fig. 
37, suitable for use in amateur transmit- 
ters can then be obtained from the fol- 
lowing formula: 
uae R? X N? 

- 9R.X 10B 
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where L is the inductance of the coil in 
microhenries, R is the mean radius in 
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inches, N is the number of turns, and B 
is the length in inches. 


It is sometimes impracticable to 
limit the operating Q of a plate-tank 
circuit to the desired value under the 
proposed operating conditions. For ex- 
ample, in parallel-tube stages or stages 
operating at the higher radio frequencies, 
tube and stray circuit capacitance may 
be larger than the optimum total capaci- 


tance indicated in Equation (4). In such 


eases, the designer has a choice of the 
following procedures: 


(1) Retain the proposed tube-oper- 
ating conditions and design the plate- 
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tank circuit for the lowest Q value 
obtainable under these conditions; 

(2) Modify the tube-operating con- 
ditions (provided the tube ratings are 
not exceeded) to obtain the proper Eb /Ib 
ratio for the desired operating Q; 


(3) Design the stage for push-pull 
operation, thereby reducing tube output 
capacitance to one-half that of a single 
tube, or to one-fourth that of parallel 
tubes; 
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(4) Employ a “‘series-tuned” tank 
circuit of the type shown in Fig. 38, in 
which the variable capacitance Cy is 
several times larger than the tube 
capacitance Cx. 


interstage Coupling 


One of the most important consider- 
ations in rf circuit design is the method 
used for coupling the input of an ampli- 
fier or frequency multiplier to the out- 
put of the preceding stage. An inter- 
stage rf coupling circuit must permit 
efficient transfer of energy at the desired 
frequency; discriminate, if possible, 
against harmonics of the desired fre- 
quency; and, where necessary, provide 
dc isolation between the driver and the 
driven stage. It should also permit ad- 
justment of the loading for the driver 
and the excitation supplied to the fol- 
lowing stage. Three principal types of 
interstage coupling are employed in rf 
equipment: capacitive coupling, direct 
inductive coupling, and indirect induc- 
tive (“link”) coupling. 

In capacitive coupling, a capaci- 
tor having very low reactance at the 


39 


RCA Transmitting Tubes ————— 


desired frequency is connected between 
the plate-tank circuit of the driver stage 
and the grid of the following tube. This 
capacitor should be designed for use at 
radio frequencies, and should have a 
voltage-breakdown rating adequate to 
withstand the maximum potential dif- 
ference developed between the driver 
plate circuit and the grid of the follow- 
ing tube. The input side of the coupling 
capacitor may be connected directly to 
the driver plate, as shown in Fig. 39 (a), 
or to a tap on the plate-tank coil, as 
shown in Fig. 89 (b). 

A tapped plate-tank coil provides a 
convenient means for controlling loading 
and excitation, and generally makes it 
unnecessary to tune the grid circuit of 
the driven stage. Unused portions of 
tapped tank coils, however, frequently 
resonate with stray capacitances to form 
unloaded “parasitic” tank circuits which 
are readily shocked into oscillation and 
may interfere with the operation of the 
equipment. Consequently, it is usually 
preferable to use an untapped plate-tank 
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coil in the driver stage and a non-reso- 
nant grid circuit for the following stage, 
and to control the excitation by varia- 
tion of the coupling capacitance. Because 


of the relatively high impedances on 
both sides of the coupling capacitor, the 
driver and the driven stage should be in 
close proximity. Capacitive eoupling 
tends to increase the transfer of har- 
monics because the reactance of the 
coupling capacitor decreases as the fre- 
quency increases. 

Direct inductive coupling, shown 
in Fig. 40, is very efficient, but also in- 
volves high coupling impedances and, 
therefore, requires that the driver and 
driven stage be in close proximity. The 
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coupling between the plate and grid 
windings may be fixed or adjustable. 
Adjustable coupling provides a conven- 
ient means for controlling loading and 
excitation. The grid winding may be 
either tuned or untuned. Although the 
tuned type provides maximum efficiency, 
the additional control complicates tuning 
and is rather critical of adjustment. 


Indirect inductive coupling or 
“link” coupling is used extensively 
in rf power equipment. Although it does 
not provide the high efficiency obtain- 
able with direct inductive coupling, it 
allows considerable flexibility in equip- 
ment design because it does not require 
close physical proximity between the 
coupled stages. ‘‘Link’’ coupling is espe- 
cially useful for equipment which is fre- 
quently modified or which must be de- 
signed to permit concentration of prin- 
cipal control functions in a particular 
stage or unit of the equipment. 


In this method of coupling, shown 
in Fig. 41, substantially identical ‘“‘link”’ 
windings of a few turns each are induc- 
tively coupled to the plate-tank coil of 
the driver and to the grid-tank coil of 
the following stage. Because of their low 
impedance, these link windings may be 
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connected together through suitable 
transmission lines of considerable length 
with little danger of excessive radiation 
or interference pickup. Because the links 
are inductively coupled to the plate and 
grid circuits, the transmission lines are 
not required to carry de and, therefore, 
may be grounded.T hese interstage trans- 
mission lines may be any of the various 
types commercially available, such as 
twisted pair, ribbon line, open-wire line, 
or coaxial cable, depending on the re- 
quirements of the circuit. 


The coupling between link wind- 
ings and their respective tank coils may 
be either fixed or adjustable. Fixed links 
should be coupled as tightly as possible 
to their tank coils in order to assure 
maximum energy transfer. When vari- 
able coupling is desired, it is usually suf- 
ficient to have only one of the links ad- 
justable. Link windings should always 
be coupled to their tank coils at points 
of minimum rf potential. In single-ended 
tank circuits (not split), the correct loca- 
tion for a link winding is at the end of 
the plate-tank coil connected to the 
plate-voltage supply or at the ground 
(or bias-supply) end of the grid-tank 
coil. In split single-ended circuits or 
push-pull circuits, link windings should 
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be coupled to the centers of their respec- 
tive tank coils. 


Both direct inductive coupling and 
link coupling inherently provide better 
discrimination against harmonics than 
capacitive coupling. 


Output Coupling 


Output coupling circuits must de- 
liver as much as possible of the power 
supplied to them because there is no 
subsequent amplification to make up for 


any losses. Because these circuits are 
usually required to work into low-im- 
pedance antennas, transmission lines, or 
other load devices, they must also de- 
liver heavy output currents. Conse- 
quently, they must be designed to have 
the highest possible efficiency. In addi- 
tion, any harmonics present in the out- 
put of the final stage must be eliminated 
in the output coupling circuit so that 
they will not enter the antenna or out- 
put transmission line. 


Safety considerations usually re- 
quire that the load side of an output 
coupling circuit be completely insulated 
from the ac and dc power-supply circuits 
of the equipment, and particularly from 
the plate-supply voltage of the output 
stage. In some cases the antenna, trans- 
mission line, or load device must also be 
insulated from ground. 


Capacitive output coupling has the 
advantage of simplicity. It also per- 
mits matching to loads of substantially 
different impedance by the selection of 
a suitable feed point on the plate-tank 
coil of the output stage. However, it 
does not discriminate against harmonics 
which may be present in the output of 
the final stage, and may create serious 
safety hazards if leakage or voltage 
breakdown occurs in the coupling ca- 
pacitor. 


Probably the simplest and most 
convenient type of output coupling is 
inductive coupling. This type permits 
accurate impedance matching to high- 
or low-impedance antennas, transmis- 
sion lines, or other loads, and inherently 
tends to discriminate against harmonics. 
Because it does not involve the use of 
series capacitors, it also minimizes the 
possibility of breakdowns which might 
place the plate voltage of the output 
stage across the rf output terminals and 
load. 


When the load winding of an induc- 
tively coupled output cireuit is untuned, 
the turns ratio between the input and 
output windings must be such that the 
proper load impedance is reflected in the 
plate circuit of the final amplifier. This 
turns ratio (primary to secondary) is 
equal to Zp/Zs, where Zp is the plate- 
load impedance desired for the final am- 
plifier, and Zs is the impedance of the 
antenna, transmission line, or other load 
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device. The plate-load impedance, Zp, 
in ohms can be determined approxi- 
mately from the following relations: 


For unmodulated or plate-modu- 
lated class C amplifiers, Zp=Eb/2Ib; 
for class B amplifiers and grid- or sup- 
pressor-grid-modulated class C ampli- 
fiers, Zp=Eb/(4 Ib); where Eb is the de 
plate potential in volts and Ib is the de 
plate current in amperes. These values 
of Zp are for unbalanced, single-ended 
output circuits. For split-tank or push- 
pull circuits, the values of Zp deter- 
mined from these relations should be 
multiplied by four. 


Stabilization 


Any amplifier will oscillate if suffi- 
cient energy having the same frequency 
and the same phase as the grid voltage 
is fed back from the plate circuit to the 
grid circuit. Feedback of the proper 
phase for oscillation (regenerative feed- 
back) may take place through the grid- 
plate capacitance of the tube, or through 
external capacitive or inductive cou- 
pling between plate and grid circuits. The 
amount of feedback necessary to cause 
self-oscillation is inversely proportional 
to the power sensitivity of the amplifier 
and, therefore, is much smaller for beam 
power tubes and other multigrid types 
than for triodes. In most multigrid types, 
however, the internal shielding provided 
by the screen grid (grid No.2) is so effec- 
tive that any tendency to self-oscillation 
is usually the result of external, rather 
than internal, feedback. To assure sta- 
bility in a multigrid rf amplifier stage, 
therefore, it is essential that the input 
and output circuits be completely 
shielded from each other. In some eases, 
it may also be necessary to shield these 
circuits from the tube. 


In a triode, the relatively large 
grid-plate capacitance provides a low- 
impedance path for regenerative feed- 
back which cannot be eliminated by the 
use of external shielding. The effect of 
this capacitance can be nullified, how- 
ever, by taking voltage from the plate 
circuit and feeding it back to the grid 
in the proper phase and amplitude to 
cancel the regenerative feedback. This 
technique, known as “‘neutralization,” 
can also be employed with multigrid 


tubes to improve their stability at the 
higher radio frequencies. 


The method of neutralization most 
frequently used, plate neutralization, 
is shown in Fig. 42. This method em- 
ploys a balanced plate-tank circuit 
having its mid-point effectively at rf 
ground potential, so that rf voltages of 
‘substantially equal amplitude and op- 
posite phase are developed across the 
two halves of the tank. The neutralizing 
voltage is taken from the bottom end of 
the tank and applied to the grid through 
the neutralizing capacitor, Cn. Although 
the theoretical value of Cy is exactly 
equal to the grid-plate capacitance of 
the tube, the value actually required 
may vary because of stray capacitances. 


Fig. 42 


‘Consequently, Cn is usually made ad- 
justable over a small range on either 
side of the theoretical value. 

Another method of neutralization 
for single-ended stages, grid neutraliza- 
tion, is similar to plate neutralization 
except that the split tank circuit which 
provides the neutralizing voltage is lo- 
cated in the grid circuit. 


Parasitic Oscillations 


Parasitic oscillations are oscillations 
which occur in a circuit at frequencies 
other than the desired signal frequency, 
its harmonics, or its subharmonics.They 
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Because they absorb power from the cir- 
cuits in which they occur, parasitics re- 
duce efficiency and performance at the 
desired operating frequency. They may 
also be responsible for voltage flashover, 
instability, or premature failure of tubes 
and other circuit components, and may 
create serious interference by causing 


‘ radiation of spurious carrier and side- 


may be continuous, or occur only during . 


keying, modulation, or surges in the 
power-supply circuits of the equipment. 


A2, 


band frequencies. 


Parasitics are generated when reso- 
nance at some frequency other than the 
normal operating frequency occurs si- 
multaneously in the input and output 
circuits of a tube. Under these condi- 
tions the stage functions as a “tuned- 
grid-tuned-plate’’ oscillator, the grid- 
plate capacitance of the tube providing 
the feedback path. These simultaneous 
resonance conditions may be created by 
the use of similar circuit constants in the 
plate and grid circuits (e.g., the use of 
identical rf chokes in both circuits) or 
by the“‘secondary’ characteristics (small 
amounts of capacitance and inductance) 
of the tubes, circuit components, or cir- 
cuit conductors. 


Parasitics in multistage equipment 
must be eliminated on a stage-by-stage 
basis. Identification of the particular 
components forming a parasitic circuit 
often requires considerable study and 
“cut-and-try’’experimentation.The first 
step is to distinguish true parasitics from 
self-oscillation in the stage in question, 
and to determine the frequency or fre- 
quencies of the parasitics. For this step, 
excitation is removed from the offending 
stage, and also from the preceding stage 
to minimize the possibility of feed- 
through at the normal operating fre- 
quency or a subharmonic. The stage is 
then operated at about one-half normal 
plate and screen-grid (grid-No.2) volt- 
age and checked for oscillations. 


When the presence of parasitics has 
been verified, and their frequency or 
frequencies determined, vhf parasitics 
should be eliminated first. VHF para- 
sitics can usually be traced to one or 
more of the following sources: 


(1) Long connecting leads between 
grid and plate terminals of tubes and 
the corresponding tank circuits. 


(2) Push-pull tank circuits employ- 
ing split-stator tank capacitors in which 


the common terminals of the tank ca- 
pacitors are not at rf ground potential. 


(3) Inadequate bypassing, or the 
use of long connecting leads to bypass 
capacitors, particularly in the screen- 
grid-to-cathode circuits of multigrid 
tubes. 


(4) Long leads in neutralizing cir- 
cuits. 


(5) Tapped tank-circuit coils. (Un- 
used portions of tapped tank coils are 
particularly troublesome in this respect 
because they are not loaded and, there- 
fore, can form resonant circuits of very 


high Q.) 


(6) Inadequate separation between 
components in the input and output 
circuits of the stage. 


Two methods can be used to mini- 
mize parasitics in resonant circuits. In 
one method, the constants of one of the 
circuits involved are changed to shift its 
resonant frequency. The lengths of the 
leads to the circuit may be reduced 
(preferably to a minimum), or the posi- 
tion of a connecting lead or component 
may be shifted to reduce its capacitance. 
When such a change is made, however, 
the new resonant frequency of the cir- 
cuit may be the same as that of another 
combination of circuit elements, with 
the result that a new parasitic oscillation 
is created. 


The second method is the insertion 
in one of the tube circuits (grid, plate, 
or cathode circuit) of aspecial load which 
will rapidly dissipate parasitic oscilla- 
tions but will not appreciably affect the 
performance of the stage at the desired 
frequency. In a low-current circuit, this 
load may be a non-inductive resistor 
having a value between 10 and 100 ohms 
inserted directly at the tube socket. Ina 
high-current circuit, a small rf choke (5 
to 10 turns of wire) should be connected 
in parallel with the resistor. 


Fig. 43 shows a beam power tube 
in an rf amplifier which has been stabi- 
lized to eliminate parasitics. Lz, Lx, and 
Ly represent the distributed inductance 
of the grid, cathode, and plate leads, re- 
spectively. Cgp and Cgx are the grid- 
plate and plate-cathode capacitances of 
the tube. Li, Ci, Lx, and C2 are the nor- 
mal grid and plate tank-circuit compo- 
nents. The following stabilization meas- 
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ures are shown in the circuit: 

(1) The screen grid (grid No.2) is 
bypassed to the cathode directly at the 
tube socket with a mica or ceramic ca- 
pacitor of not less than 0.002 microfarad 
having extremely short leads. 


(2) Because the tube has an indi-. 
rectly heated cathode, an unbypassed 


Fig. 43 


non-inductive resistor having a value of 
25 ohms or less is installed in the cathode- 
return lead directly at the tube socket. 


(3) A non-inductive resistor having 
a value of 50 ohms or less is installed in 
series with the grid-tank circuit directly 
at the grid terminal of the tube socket. 


(4) The grid-tank circuit is loaded 
with a non-inductive resistor having a. 
value between 5000 and 50000 ohms. 


Besides the measures shown in the 
circuit, the screen-grid voltage is reduced 
proportionally when the tube is operated 
at less than the maximum rated value of 
plate current. In addition, ample driving 
power is provided. If necessary, the grid 
current and bias are increased to pro- 
vide ample driving power, but the maxi-: 
mum ratings for grid current and grid 
voltage should not be exceeded. A “‘satu- 
rated”’ tube (i.e., one supplied with am- 
ple driving power) is relatively immune 
to parasitics. 

When all vhf parasitics have been 
eliminated, attention should be directed 
to the elimination of low-frequency para- 
sitics. Low-frequency parasitics are fre- 
quently caused by: 


(1) The use of rf chokes in series 
with both the plate and grid circuits of 
the amplifier, particularly when identi- 
cal chokes are used in both circuits. 


(2) Resonance conditions in power- 
supply filter circuits. 

(3) Resonance conditions in modu- 
lation-circuit components. 

(4) The use of high-impedance RC 
circuits in screen-grid-supply circuits for 
multigrid tubes. 

(5) The use of parallel feed in both 
the grid and plate circuits of a tube. 

In addition to the stabilization of 
individual stages in power-tube equip- 


ment, it is also necessary to prevent un- 


desired coupling and feedback between 
stages operating at the same frequency. 
Over-all stabilization of multistage equip- 
ment may require shielding of individual 
tubes or entire stages, the use of filtering 
and decoupling networks in power-sup- 
ply leads and in grid-, plate-, or other 
circuit-return leads, or combinations of 
such measures. 


Power-Supply Considerations 


Because class B and class C rf am- 
plifiers may be operated without plate, 
screen-grid, or bias voltages (or at volt- 
ages substantially below normal values) 
during certain tuning adjustments, they 
should incorporate means for reducing 
or completely removing these voltages 
independently in each stage. It is also 
desirable that plate, screen-grid, and 
fixed-bias voltages for individual rf am- 
plifier stages be adjustable up to the 
maximum values for the tubes employed 
so that maximum operating efficiency is 
attainable at a particular power output 
or frequency. 


Calculation of Operating 
Conditions 


The only restrictions on tube oper- 
ating values are those imposed by the 
published maximum ratings. When it is 
necessary or desirable to operate tubes 
under conditions other than those shown 
under “Typical Operation” in published 
data, suitable values may be approxi- 
mated by simple calculations. These ap- 
proximate values may then be used in a 
tentative operating setup, and adjust- 
ments made, if necessary, to assure that 
desired output and efficiency areobtained 
without any of the maximum ratings for 
the tube being exceeded. 
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Simple calculations can be used to 
determine operating conditions for any 
type of service in which plate current 
flows for less than the entire signal cycle. 
They can be used for triode and multi- 
grid-tube class C amplifiers (both modu- 
lated and unmodulated), for push-pull 
class AB and class B audio amplifiers 
and for class B linear amplifiers. 


The basic factors used in these cal- 
culations are the peak plate current of 
the tube, and the corresponding instan- 
taneous plate voltage, grid voltages, and 
grid currents. The peak plate current is 
determined by the average or dc plate 
current and by the plate-conduction 
angle (i.e., the fraction of the signal cy- 
cle during which plate current flows). 
For a given dc plate current, peak plate 
current varies inversely with conduction 
angle and is equal to the de value times 
a conversion factor K,, given in Table 
I. The corresponding instantaneous val- 
ues of the other tube currents and volt- 
ages are obtained from the “‘Average 
Characteristics’ curves for the tube. 


Table I 
Conduction 
Angle 
(degrees) Ki Ke Ks Ka Ks 


180 3.14 0.785 = —— Oa 50 
160 3.50 0.825 0.210 1.210 0.224 
150 3.75 0.844 0.3850 1.350 0.213 
140 4.00 0.862 0.520 1.520 0.200 
130 4.25 0.880 0,732 1.782.00)187 
120 4.60 0.897 1.000 2.000 0.174 
110 5.00 0.913 1.345 2.3845 0.160 
100 5.50 0.927 1.800 2.800 0.145 
90 6.10 0.940 2.410 3.410 0.130 


Table I also gives four other con- 
version factors or constants (K2, Ks, Ka, 
and K;) used in these calculations. A 
sixth factor, Ks, which is a function of 
grid bias and driving voltage, is given in 
Table II. The values given for con- 
stants Ki, Ks, Ks, K4, Ks are based on 
the use of sinusoidal signal waveforms 
and conduction angles between 90 and 
180 degrees. Angles between 100 and 160 
degrees are generally used in “straight- 
through” class C amplifiers. Angles of 
90 degrees are usually employed only in 
frequency multipliers, and angles of 180 
degrees in class AB and class B ampli- 
fiers. 


Experience has shown that the most 
satisfactory relation between power out- 


put and power gain in“‘straight-through”’ 
class C amplifier service is achieved at a 
conduction angle of about 140 degrees. 
The use of larger conduction angles re- 
duces driving-power requirements, but 


Table Il 
He/Egi Ke Boa/Eg1 Ke 

0.25 4.67 0.65 6.95 
0.30 4.84 0.70 teas 
0.35 5.04 0.75 Seao 
0.40 5.26 0.80 9.25 
0.45 5.50 0.85 10.70 
0.50 5.78 0.90 13.12 
0.55 6.10 0.95 18.63 
0.60 6.49 


results in substantially reduced plate- 
circuit efficiency. The use of smaller con- 
duction angles, on the other hand, tends 
to increase plate-circuit efficiency, but 
makes it necessary to provide substan- 
tially higher driving power. 


Use of Curves 


Average characteristics of power 
tubes are usually given in the form of 
sets or “families”? of curves, such as 
those shown in the Tube Types Section. 
The separate “‘plate,”’ “‘grid-No.1,”’ and 
“grid-No.2” families given for the RCA- 
6146 beam power tube are typical of 
curves furnished for multigrid types. 
Combined ‘‘plate” and ‘“‘grid’’ families 
such as those given for the RCA-812-A 
are usually furnished for triodes. 


Plate families show the simultane- 
ous relationships between plate voltage, 
control-grid voltage, and plate current. 
Consequently, they may be used for de- 
termining effective minimum plate volt- 
ages and peak positive control-grid volt- 
ages corresponding to desired or calcu- 
lated values of peak plate current. They 
also may be used for determination of 
the grid-bias voltages required to obtain 
desired values of quiescent (zero-signal) 
plate current in class A, class AB, and 
class B amplifiers. In addition, they per- 
mit such factors as plate-load resist- 
ance, power output, plate dissipation, 
and harmonic distortion to be determined 
graphically. 

Grid families are used in determin- 
ing the peak currents in the correspond- 
ing grid circuits. Like peak plate cur- 
rent, these peak grid currents flow at the 
instant control-grid voltage is at positive 
peak value, and plate voltage is minimum. 
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A single set of curve families for a 
multigrid tube shows the characteristics 
of the tube at a particular grid-No.2 (or 
screen-grid) voltage. If a different grid- 
No.2 voltage is to be used, appropriate 
“‘Average Characteristics’? curves must 
be obtained, or values shown in the avail- 
able curves must be converted mathe- 
matically. A simple method of conver- 
sion is given later. 


Class C Telegraphy Service 
Multigrid Tubes 


(1) Choose a plate voltage (Ep), a 
de grid-No.2 (screen-grid) voltage (E..,), 
and a de plate current (Ip) which pro- 
vide a plate input (Pj) within the maxi- 
mum rating for the tube. Also select a 
conduction angle smaller than 180 de- 
grees (preferably 140 degrees). 

(2) Using the value of K, given in 
Table I for the conduction angle se- 
lected, calculate the peak plate current 
(ipmax) as follows: 

eee = K, x Ip 

(3) Determine the effective mini- 
mum plate voltage (epmin) and peak 
positive grid-No.1 voltage (e€ce;max) from 
the piate-family curves for the chosen 
value of E,, and the calculated value of 
Ipmax: For maximum plate-circuit effi- 
ciency and maximum power gain, both 
Cbmin 2nd €e,;max Should be as small as 
possible. Because of other considerations, 
however, €pmin Should be slightly above 
and to the right of the “‘knee”’ in the ap- 
propriate grid-No.1 voltage curve. The 
use Of Cbmin @2Nd C€e;max Values below the 
knee causes excessive grid-No.1 and 
grid-No.2 current; the use of values too 
far to the right of the knee reduces 
power output and may result in exces- 
sive plate dissipation. 

(4) Using the value of K» given in 
Table I for the conduction angle se- 
lected, calculate power output (Po) as 
follows: 

Po = Ke X (Eb —€bmin) X Ib 

(5) Plate dissipation or plate loss 

(Pp) is then given by 

Pp — (Ep x Ip) a Bo 
If this value exceeds the maximum plate- 
dissipation rating for the tube, it will be 
necessary to recalculatesteps (1) through 
(5) using a smaller conduction angle. 
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(6) Using the values of Ks and K, 
given in Table I, calculate the de grid- 
No.i voltage or bias (E¢,) as follows: 


K, x Ke 
Mgogi 


where pgoe; is the mu-factor (grid No.2 
to grid No.1) of the tube. 


(7) The peak rf grid-No.1 voltage 
(Eg,) required to drive the tube to full 
output is given by 


Eg: = —Ee, + €cimax 


(8) Determine peak grid-No.1 cur- 
rent (icjmax) from the grid-current char- 
acteristics curves for the appropriate 
value of EK... (Like peak plate current, 
peak grid-No.1 current flows at the in- 
stant that plate voltage is equal to epmin 
and grid-No. 1 voltage is equal to ee, max). 
Then, using the value of Kgs given in 
Table II for the calculated values of 
Ec, and Eg,, determine the dc grid 
current (I¢,) as follows: 


To, a lermax /Ke 
(9) The approximate driving power 


(Pa) required by the grid-cathode cir- 
cuit of the tube is then given by 


Pa == 0.9 x Eg, x Te 


(It should be noted that this value of Pg 
does not represent the total power that 
must be delivered by the driver stage, 
which must be sufficient to supply the 
various tube and circuit losses described 
previously.) | 

(10) Itis now necessary to calculate 
the de grid-No.2 current (Ic,) and grid- 
No.2 input (We,). First determine the 
peak grid-No.2 current (iemax) from the 
screen-grid-current characteristics curves 
for the appropriate value of E,,. (The 
value of icymax is determined at the in- 
tersection of the plate-voltage coordinate 
corresponding to ebmin With the grid- 
No.1 voltage coordinate corresponding 
tO €cimax). Then, using the value of K; 
given in Table I for the conduction an- 
gle employed, calculate the de grid-No.2 
current (I,.) as follows: | 


Too =a K; x lepine 
Grid-No.2 input (W,,) is then given by 
We = Eco x Teo 
If this value of W.,. exceeds the maxi- 
mum rating for grid-No.2 input given in 
the tube data, it will be necessary either 
to reduce E, or to employ a smaller 


Ee= —(Ks Da Ccimnx) Ca 
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conduction angle. 


Example: 

Calculate operating values for the 
RCA-6146 in Class C Telegraphy Service 
under CCS conditions. The basic oper- 
ating values are selected to be: Ey=600 
volts; Ip=112 milliamperes, E..=150 
volts; plate-conduction angle=140 de- 
grees. 

(1) Plate input (Pi) = 600 volts X 
0.112 ampere= 67.2 watts. This value is 
just within the maximum CCS rating of 
67.5 watts. 


(2) From Table I, K; for a conduc: 
tion angle of 140 degrees is 4. Therefore, 
peak plate current (ipmax)=0.112 am- 
pere X 4 =0.448 ampere, or 448 milli- 
amperes. 


(3) From the plate family for the 
6146 given in Fig. 44 (Ee,=150 volts), 
a suitable value for effective minimum 
plate voltage (epmin) to the right of the 
“knee” 1s 70 volts. The corresponding 
peak positive grid-No.1 voltage (ee;max, 
determined from Ee: curves) for a peak 
plate current of 448 milliamperes is 
approximately +16 volts. 


(4) From Table I, K, for a conduc- 
tion angle of 140 degrees is 0.862.There- 
fore, power output (P.)=0.862 x (600- 
70) X 0.112=51 watts. 

(5) Plate dissipation (Pp) = (600 
0.112)-51 = 16.2 watts. This value is 
well within the maximum plate-dissipa- 
tion rating of the 6146 for class C teleg- 
raphy under CCS conditions (20 watts). 

(6) The de grid-No.1 or bias voltage 
(Ee,) and peak rf grid-No.1 voltage 
(Eg,) are calculated next. (Note that 
bias voltage E,, is not the Ee, shown in 
the characteristics curves, which repre- 
sents total grid voltage, t.e., the alge- 
braic sum of the bias E., and peak rf 
grid-No.1 voltage ec:max). From table 
I, K; and K, for a conduction angle of | 
140 degrees are, respectively. 0.520 and 
1.520. From the technica! data for the 
6146, mu-factor (ugog:) is 4.5. Therefore, 
Ee, = —(0.520 X 16) “24? X 08.3. 
50.6= -58.9, or approximately —59 volts. 

(7) Peak rf grid-No.1 voltage (Eg,) 
= —(—59) + 16= 75 volts. 

(8) The next step is to determine de 
grid-No.1 current (I;,). From the grid- 
No.i average characteristics curves 
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AVERAGE PLATE CHARACTERISTICS 


TYPE 6146 | 
E*=6.3 VOLTS | 
GRID-N22 VOLTS =150 
800 silat) cies 
Ri ler Es 
9) 
ud 
oi 
a. 600 Ec\=+20 
= 
< 
= 
= t's i i ifr 
= foie INTERPOLATED +10 
#400 fi oe 
2 i GRID-N2! VOLTS Ec\=0 
H 
I 
( | -10 
200 vi = es 
i 
-20 
Ec,;=-30 
- 40 
fe) 70 100 200 300 500 600 700 800 


400 
PLATE VOLTS 


Fig. 44 
shown in the tube data (E,. = 150 Caleu- Pub- 

It f f 70 1 d lated lished 
volts), for epmin 0 volts and €cimax DC Plate Voltage (Eb)... 600 600 volts 
of +16 volts, peak grid-No.1 current DC Grid-No.2 
ic — 28 milliam eres. Voltage (Ee2) sere eee reese 150 150 volts 
( imax) P . DC Grid-No.1 

From Table II, Ks for the ratio Voltage (Ba)........... 59 -58 volts 

Ee, /Eg,= 59/75 = 0.787 is between the Peak RF ae 
. : Voltage (egimax) ....... KS: ts volts 
values given for ratios of 0.75 and 0.80, DG Msc eterna ok. i a 


and is approximately 9. Consequently, 
I,,= 0.028 /9=0.0031 ampere, or approx- 
imately 3 milliamperes. 

(9) The driving power required by 
the grid (Pa)= 0.9 X 75 X 0.008 = 0.203, 
or approximately 0.2 watt. 

(10) From the grid-No.2 character- 
istics curves shown in the tube data 
(Ee, = 150 volts), for Ep= 70 volts and 
Ee,=+16 volts, peak grid-No.2 current 
(ieymax) = 59 milliamperes (approx.) 

From Table I, K; for a conduction 
angle of 140 degrees is 0.200. Conse- 
quently, de grid-No.2 current (Ig.) = 
0.200 x 0.059 = 0.0118 ampere, or 11.8 
milliamperes. Grid-No.2 input (We) = 
150 < 0.0118 = 1.77 or approximately 
1.8 watts. This value is well within the 
maximum rating for the 6146 (3 watts). 

These calculated values are com- 
pared below with the “‘Typical Opera- 
tion” values given in the published data 
for the 6146 in Class C Telegraphy Serv- 
ice, CCS conditions, as amplifier up to 
60 Me: 


DC Grid-No.2 Current (Lez) 


DC Grid-No.1 

(Current (lene. ae Sn aS ma 
Driving Power 

(CUD EN) 8 Os eS os OS2 sO 2 watt 
Power Output 

(Approx., Po): .....s006 51 52 watts 


Class C Telegraphy Service 
Triodes 


Calculations for triode class C am- 
plifiers are similar to those described for 
multigrid tubes except that somewhat 
different considerations are involved in 
the determination of effective minimum 
plate voltage (€pmin) and peak positive 
grid voltage (€cemax), and that calcula- 
tions for grid-No.2 current and input 
are not required. 

(1) Choose a plate voltage (Ep) and 
a de plate current (Ib) which provide a 
plate input (Pi) within the maximum 
rating for the tube. Also select a suitable 
conduction angle (preferably 140 de- 
grees). 

(2) Using the value of K, given in 


Table I for the conduction angle se- 
lected, calculate the peak plate current 
(ipmax) as follows: 
Ipmas =Ipbx< Ki 

(3) Determine peak positive grid 
voltage (€omax) and effective minimum 
plate voltage (epmin) for this value of 
Ipmax from the plate-family curves for 
the tube. 


The maximum permissible value of 
Comax and the minimum permissible 
value of epmin are determined at the 
point where the horizontal coordinate 
representing the peak current intersects 
the “E, = Ep” line (sometimes called 
“Diode Line’’). It is generally desirable 
that epmin be slightly more positive than 
Cemax- If epmin is smaller than ecmax, the 
grid will be driven more positive than 
the plate and will draw excessive cur- 
rent, and the peak plate current will be 
reduced. In addition, the harmonic out- 
put of the stage will be greatly increased. 

(4) Using the value of K» given in 
Table I, calculate the power output 
(P.) as follows: 

Po= Ke X (Ep — €pmin) X Ib 

(5S) Plate dissipation or plate loss 
(Pp) is then given by 

Pp = (Ep X Ip) - Po 
If this value exceeds the maximum plate- 
dissipation rating of the tube, it will be 
necessary to recalculatesteps (1) through 
(5) using a smaller conduction angle. 


(6) Using the value of K; given in 
Table I, calculate the grid bias required 
(E-) as follows: 


Ee SS [Ks x (Commas sh Cbmin/H) aie Ep/u] 


where wis the amplification factor shown 
in the published data for the tube. 

(7) The peak rf grid voltage (Eg) 
required to drive the grid from bias level 
to the peak positive value determined 
in step (8) is given by 

Kg = —Ee + Comax 

(8) Determine peak grid current 
(iemax) from the grid-current character- 
istics curves. (The value of lemae Bos 
shown at the intersection of the plate- 
voltage coordinate corresponding to 
€pmin With the grid-voltage curve corre- 
sponding to €gnax). Then, using the 
value of K, given in Table II for the 
calculated values of E, and Eg, deter- 


mine the de grid current (Ic) as follows: 
Ic = lomax/ K, 

If this value of Ic is greater than the 

maximum grid-current rating for the 

tube, or is undesirably large, it will be 

necessary to recalculate using a higher 

value for epmin- 


(9) The approximate driving power 
(Pa) required by the tube is then given 


by Pi= 095cr ae 


Example: 


Calculate operating values for the 
RCA-812-A for Class C Telegraphy 
Service under ICAS conditions. The 
plate voltage is selected to be 1500 volts; 
the plate input, the maximum rated 
value for the tube; and the plate-con- 
duction angle, 140 degrees. 


(1) From the published data for the 
812-A, the maximum plate-input rating 
is 260 watts. The de plate current (Ip) 
required to provide this input at a plate 
voltage, (Ep) of 1500 volts is Ip 
260/1500 = 0.173 ampere, or 173 milli- 
amperes. 

(2) From Table I, K, for a conduc- 
tion angle of 140 degrees is 4. Therefore, 
peak plate current (ipmax) = 0.173 X 
4.00 =0.692 ampere, or 692 milliamperes. 


(3) The average characteristics 
curves given in Fig. 45 show that a peak 
plate current of 692 milliamperes is ob- 
tained at a peak positive grid voltage 
(Cemax) Of 118 volts and an effective min- 
imum plate voltage (epmin) of 140 velts. 


(4) From Table I, K. for a conduc- 
tion angle of 140 degrees is 0.862. There- 
fore, power output (Po) = 0.862 x (1500 
140) X 0.173 = 203 watts (approx.). 


(5) Plate dissipation (P,) = (1500 
0.173) —203= 57 watts (approx.) 


This value is well within the 65-watt 
maximum rating for the 812-A for class 
C telegraphy under ICAS conditions. 


(6) From Table I, K; and Ky, are 
0.520 and 1.520, respectively. From the 
published data, the amplification factor 
wis 29. Therefore, the de grid voltage 
or bias(Ee)=-—[0.520« (118+ 140/29) + 
1500/ 29] =—[0.520 x (118 + 4.8) + 52] 
= —(64 + 52)= -116 volts. 


(7) Peak rf grid voltage (Eg) = 
—(-116) + 118 = 234 volts. 
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(8) From the average characteris- above. As mentioned previously, how- 
tics curves shown in Fig. 45, for eemax of ever, de plate-voltage and de plate-input 
+ 118 volts and epmin of 140 volts, peak values selected for plate-modulated am- 
grid current (iemax) = 195 milliamperes plifiers must be within the maximum 


(approx.). ratings given in the tube data for this 
From Table II, K, for the ratio type of service. 
Ee/Eg = 116/234, or approximately 0.5, In general, adequate protection 


is 5.78. Consequently, the de grid cur- against excessive de plate input is ob- 
rent (Ic) = 0.195/5.78 = 0.0337 ampere, tained when the dc plate voltage and 
or 34 milliamperes (approx.). plate current do not exceed 80 per cent 

(9) The driving power required at Of the maximum class C telegraphy 
the grid (Pa) = 0.9 & 234 x 0.034= 7.2. values. It is also usually desirable to em- 
watts. ploy a conduction angle smaller than 
that used in telegraphy service to assist 
in obtaining linear modulation, as dis- 
cussed previously. 


These calculated values are com- 
pared below with the ‘“‘Typical Opera- 
tion”’ values given in the published data 
for the RCA-812-A in Class C Teleg- 


raphy Service, ICAS conditions: Frequency Multipliers 


Caltn Pik. ca Operating values for frequency mul- 
lated lished tipliers are also calculated as described 
DC Plate Voltage(Ep) aed wl ete 1500 1500 volts ove, exce t that values for the con- 
DO Grid Voltage(Es)....... S16) 120 volts ae ve = KE earths Ke acolo: 
Peak RF Grid Voltage(Eg).. 284 240 volts Stamts Ki, Ko, Ks, Ku, an Bek 
DC Plate Current (Ib) ..... 173 173  #ma_ tained from Table III instead of Table 
DC Grid Current, I, and the following equation is used to 
CMDDLOXe LC) oe eras ns ate 34 30 ma 


Driving Power (Approx., Pa) 7.2 6.5 watts determine the value of grid-bias voltage 
Power Output (Approx., Po) 203 190 watts for triodes: 


K Ky 
mers Ep - mi 
Plate-Modulated Ee (Ks X Egmax) ea a (3 Ep — €bmin) 


Class C Telephony Service Table Ill 
Operating values for plate-modu- Ki Ke Ks Kz Ks 
; j. Doubler 4.60 0.68 1.00 2.00 0.174 
lated class C amplifiers may also be cal- Tripler 6.90 063 327 497 0 116 


culated by the procedure described Quadrupler 9.00 0.63 6.46 7.46 0.089 
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Class AB and Class B 
AF Amplifier Service 


Push-pull class AB and class B af 
amplifiers are assumed to have a con- 
duction angle of 180 degrees. 


This assumption is permissible (even 
though the actual conduction angle per 
tube is slightly greater than 180 degrees) 
because any plate currents drawn simul- 
taneously by the two sides of the circuit 
are effectively cancelled in the output 
transformer and do not appear in the 
composite plate-current waveform. DC 
voltage, current, input, and dissipation 
values for af amplifiers are calculated on 
a per-tube basis; ac values such as power 
output, driving voltage, and driving 
power are calculated for the entire stage. 

The plate-circuit loads for af ampli- 
fiers are usually iron-core transformers, 
which are not adjustable to the same de- 
gree as the resonant tank circuits used 
as loads for rf amplifiers. To assure 
proper loading for a class AB or B stage, 
therefore, it is necessary to calculate the 
plate-to-plate load resistance required, 
and to provide an output transformer or 
coupling device which presents this re- 
sistance to the plate circuit of the ampli- 
fier when connected to the external load. 
Because the dc plate current of a class 
AB or class B af amplifier is small under 
zero-signal conditions and increases with 
amplitude of the driving signal, it is also 
necessary to calculate both the zero-sig- 
nal plate current (Ip,) and the maximum- 
signal plate current (Ipmax). The maxi- 
mum-signal value should not be con- 
fused with the peak plate current ihe 
which is the highest instantaneous value 
and, at the assumed conduction angle of 
180 degrees, is equal to 3.14 x Lines 


Ciass AB2 Amplifiers 
Multigrid Tubes 


(1) Choose a plate voltage (Ep), a 
de grid-No.2 (screen-grid) voltage (E,.,), 
and a maximum-signal de plate current 
(Ibmax) Which provide a maximum-sig- 
nal plate input within the maximum 
ratings for the tube. Assume a plate- 
conduction angle of 180 degrees. 

(2) Using the value K, = 3.14 given 
in TableI for a conduction angle of 180 
degrees, calculate the peak plate current 


(ipmax) per tube as follows: 
Ipmax = Ki X Tomax = 3-14 Tomax 

(3) Determine peak positive grid- 
No.1 voltage (€e,max) and effective mini- 
mum plate voltage (epni,) from the 
plate-family curves for the tube for the 
calculated value of ipma, and the chosen 
value of E.,. As mentioned earlier for 
class C amplifiers, the best compromise 
from the standpoints of plate-circuit 
efficiency and power sensitivity is ob- 
tained when epmin is slightly to the right 
of the “‘knee’’ in the appropriate grid- 
voltage curve. 


(4) Using the value of K, = 0.785 
given in Table I, calculate the power 
output (Po) for the stage (two tubes in 
push-pull) as follows: 


Po= 2K» X (Ep ernme Tomax 
= LOT Xp = 25min) ae 
(5S) The plate dissipation (Pp) per 
tube is then given by 
Pp a (Ep x Townes) = Po/2 
If this value exceeds the maximum plate 
dissipation rating per tube for class AB, 
service, it will be necessary to recalcu- 
late steps (1) through (5) using either a 
smaller peak plate current (and, conse- 
quently, a smaller maximum-signal de 
plate current), or a lower value of Cb nine 


(6) The zero-signal de plate current 
(Ip)) per tube is selected to provide a 
combination of high power output with 
low odd-harmonic distortion. A small 
value of Ip, is desirable for high power 
output, but a value above the “knee” of 
the tube characteristic must be used to 
minimize distortion. 


In most cases, a suitable value for 
Ippo is one which results in a zero-signal 


plate dissipation per tube of one-third 
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to one-half the maximum rated value 
(Ppmax)- For one-third maximum dissi- 
pation, the zero-signal plate current 
(Ibo) per tube is given by 

Tyo = Ppmax/(8 x Kp) 

(7) The de grid-No.1 bias voltage 
(Ee) required to obtain the desired: 
value of Ip, can then be determined 
from the plate-family curves for the 
chosen value of Ee,. 

(8) The peak af grid-No.1 (driving) 
voltage (Eg,) required for each tube is 
given by 

Kg; = —Ee, + €cimax 


The total driving voltage (Hg,-¢,) re- 
quired for the stage, therefore, is given 
by 

Kgy-g= 2X (Eg) = 2 & (—Eer + €eimax) 

(9) The plate-to-plate load resist- 
ance (Ryp-p) required for a push-pull 
class AB, or class B af amplifier is given 
by 

Ruyp-p = 1.27 X (Ep i: €pmin) /Tbmax 
This value is four times the resistance 
represented by a load line drawn on the 
appropriate plate-family curves for the 
tube from the ipmax, Cbmin Point to the 
intersection of the plate-voltage (Ep) 
coordinate with the Ip = 0 axis. 

(10) Determine the peak grid-No.1 
current (icjmax) per tube from the grid» 
No.1-current curves given for the tube. 
The value of icjmax is shown at the in- 
tersection of the epmin coordinate with 
the €e;max curve. 

(11) The maximum-signal driving 
power (Pa) required by the push-pull 
stage is given by 

Pa= icimax x Eg, /2 

(12 )The peak grid-No.2 current 
per tube (iemax) is obtained from the 
grid-No.2 characteristics curves for the 
chosen grid-No.2 voltage. 

(13) Using the value K; = 0.25 given 
in Table I for a conduction angle of 180 
degrees, calculate the maximum-signal 
grid-No.2 current (Iemax) per tube as 
follows: 

Toomax = Ks X lermax = 0.25 leomax 

(14.) The maximum-signal grid-No.2 
input (W.,) per tube is then given by 

We a Kes x Teomax 
If this value of We, exceeds the maxi- 
mum rating for the tube, it will be neces- 
sary to reduce either epmin OF Keo. 


The zero-signal grid-No.2 current 
(Ieo9) is usually a small fraction of the 
maximum-signal current (Ieymax). Con- 
sequently, it has little or no effect on the 
maximum grid-No.2 input, and is not 
an important consideration. 

Example: 

Calculate operating values for a 
push-pull class AB. af amplifier stage 
using two RCA-6146 tubes operating 
under ICAS conditions. The basic oper- 
ating values are Ep = 600 volts, E., = 
200 volts, and Ipmax= 1385 milliamperes 
per tube. 
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(1) Plate input per tube (Pi) = 600: 
X 0.185 = 81 watts. This value is well. 
within the maximum rating of the 6146. 
for this type of service (90 watts). 


(2) For a conduction angle of 180 
degrees, peak plate current per tube: 
(ipmax) = 3.14 X 0.185 = 0.424 ampere, 
or 424 milliamperes. 


(3) From the average plate charac- 
teristics curves for E,. = 200 volts given 
in the data section, the peak positive: 
grid-No.1 voltage per tube (€c;max) = 
+5 volts (approx.) and the effective 
minimum plate voltage (epmin) = 65 
volts (approx.). 


(4:) Power output for two tubes in 
push-pull (Po) = 1.57 X (600-65) x 0.135- 
= 113.5 watts. 


(5) Plate dissipation per tube (Pp) 
= (600 X 0.185) — 113.5/2= 24.2 watts. 


(6) For one-third maximum rated. 
plate dissipation, zero-signal dc plate. 
current (Ipo) = 25/(8 X 600) = 0.0139 
ampere, or 14 milliamperes (approx.) 
per tube. 


(7) From the plate-family curves. 
for E., = 200 volts, the de grid-No.1 
voltage or bias (E-,) required to produce: 
a zero-signal plate current of 14 milli- 
amperes per tube at a plate voltage of 
600 volts is approximately —51 volts. 

(8) The peak af grid-No.1-to-grid- 
No.1 (driving) voltage (Hg,-:) = 
2 [-(-51) +5] = 112 volts. 

(9) The effective plate-to-plate load 
1.27 (600 - -65) 

0.135 a 
50338, or approximately 5000 ohms. 


(10) From the grid-No.1 curves. 
given in the data section for Eq, = 200 
volts, peak grid-No.1 current (icjmax) is 
8 milliamperes (approx.) for ec;max = 
+5 volts and epmin = 65. 


(11) The driving power required to. 
produce maximum power output (Pa) = 
(0.008 * 56) /2 = 0.22 watt. 


(12) From the grid-No.2 curves for 
E., = 200 volts given in the data section, 
for €c:max= +5 Volts and epmin= 65 volts, 
peak grid-No.2 current per tube (feymax) 
= 45 milliamperes. 


(13) The de maximum-signal grid- 
No.2 current per tube (Ie. max) = 0.25 X 
45 = 11.2 milliamperes. 


resistance (Ryp-p) = 
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(14) Maximum-signal grid-No.2 in- 
put per tube (W..) = 200 X 0.0112 = 
2.24 watts. This value is well within the 
maximum rating for the 6146 (3 watts 
per tube). 

These calculated values are com- 
pared below with the nearest ‘“‘Typical 
Operation” shown in the published data 
for the 6146 in Class AB, Operation, 
ICAS conditions. 


Caleu- Pub- 


Values are for two tubes 


lated lished 

DC Plate Voltage (Ep).. 600 600 volts 
DC Grid-No.2 

Voltage (Eeo)........ 200 190 volts 
DC Grid-No.1 Voltage 

(Fixed Bias, Ec)..... —51 -48 volts 
Peak AF Grid-No.1-to-- 

Grid-No.1 Voltage 

Br gisen ioc manatees 112 109 volts 
Zero-Signal DC Plate 

Current (2Ipo).... es PA 28 ma 
Maximum-Signal DC 

Plate Current (2Ipmax) 270 270 ma 
Zero-Signal DC Grid- 

No.2 Current (2I¢20)... — 1.0 ma 
Maximum-SignalDCGrid- 

No.2 Current (2Ie2max) 7A ik 20 ma 
Effective Load Resistance 

(Plate to plate, Rip-p) 5000 5000 ohms 
Maximum-Signal Driving 

Power, (Approx., Pad). 0.22 0.3 watt 
Maximum-Signal Power 

Output, (Approx., Po). BRIS 110 watts 


Class B Amplifiers 
Triodes 


The procedure for calculating oper- 
ating values for push-pull triode class B 
stages is substantially the same as that 
given above for multigrid-tube class 
AB; stages, but does not involve calcu- 
lations for grid-No.2 voltage, current, 
input, or dissipation. 


Example: 


Calculate operating values for a 
class B modulator stage using two RCA- 
812-A’s operating under ICAS condi- 
tions. The de plate voltage (Ep) is 1500 
volts, and the maximum-signal de plate 
current (Ipmax) per tube is 155 milli- 
amperes. 

(1) Plate input per tube Cea 
1500 X 0.155 = 232.5 watts. This value 
is slightly less than the maximum plate- 
input rating of the 812-A for ICAS 
operation (235 watts). 

(2) For a conduction angle of 180 
degrees, the peak plate current per tube 
(ipmax) = 3.14 X 0.155 = 0.487 ampere, 
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or 487 milliamperes. 


(3) From the average plate charac- 
teristics curves shown in Fig. 45, for 
ibmax = 487 milliamperes, the peak posi- 
tive grid voltage (€emax) = +90 volts 
(approx.) and the effective minimum 
plate voltage (epmin) = 100 volts. 


(4) Power output for two tubes 
(Po) = 157 & (1500-100) x 0.155 = 340 
watts (approx.). 

(5) Plate dissipation per tube (Pp) 
= (1500 X 0.155) -840/2 = 62.5 watts. 
This value is within the maximum rating 
for the 812-A (65 watts). 


(6) For one-third maximum rated 
dissipation, zero-signal de plate current 
per tube (Ipo) = 65/(3 & 1500) = 0.0145 
ampere = 14.5 milliamperes. 


(7) From the plate characteristics 
curves given in Fig. 45, de grid voltage 
or bias (Ke) required to produce this 
value of plate current at a plate voltage 
of 1500 volts is approximately —45 volts. 

(8) The peak af grid-to-grid driving 
voltage required for maximum power 
output (Hg-g) = 2E, = 2[-(-45) +90] 
=270 volts. 

(9) The effective plate-to-plate load 

: 1.27 X (1500-100 
resistance (Ryp-p) = arto) 55 ) 


= 11500 ohms (approx.). 


(10) From the grid-current curves 
Shown in Fig. 45, peak grid current 
(iemax) for Cemax = + 90 volts and €bmin 
= 100 voltsis 140 milliamperes (approx.). 


(11) The driving power required for 
maximum output (Pa) = (0.140 x 185) /2 
= 9.45, or approximately 9.5 watts. These 
calculated values are compared below with 
the “Typical Operation” values for ICAS 
conditions shown in the published data 
for the RCA-812-A in Class B Modula- 
tor Service, ICAS conditions. 


Values are for two tubes pee Race 
DC Plate Voltage (Ep). . 1500 1500 volts 
DC Grid Voltage (Ee) .. —45 —48 volts 
Peak AF Grid-to-Grid 

Voltage (Eg-g)....... 270 270 volts 
Zero-Signal DC Plate 

Current (2Ipo)....... 29 28 ma 
Maximum-Signal DC Plate 

Current (2Ipbmax) .... 310 310 ma 
Effective Load Resistance 

(Plate-to-plate, Rup-p) 11500 13200 ma 
Maximum-Signal Driving 

Power (Approx., Pd). . OES 5 watts 
Maximum-Signal Power 

Output (Approx., Po).. 840 340 watts 


ES SS 


Conversion Factors 


Operating conditions for voltage 
values other than those shown in the 
published data can be obtained by the 
use of the nomograph shown in Fig. 46 
when all electrode voltages are changed 
simultaneously in the same ratio. The 
nemograph includes conversion factors 
for current (Fi), power output (Fy), 
plate resistance or load resistance (F;), 
and transconductance (Fem) for voltage 
raitos between 0.5 and 2.0. These fac- 
tors are expressed as functions of the 
ratio between the desired or new voltage 
for any electrode (Eades), and the pub- 
lished or original value of that voltage 
(Epub). The relations shown are appli- 
cable to triodes and multigrid types in 
all classes of service. 
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To use the nomograph, simply 
place a straight-edge across the page so 
that it intersects the scales for Eqes and 
Epup at the desired values. The desired 
conversion factor may then be read di- 
rectly or estimated at the point where 
the straight-edge intersects the F,, Fp, 
F;, or Fem scale. 


For example, the dashed lines on 
the nomograph show that for a ratio 
Eaes/Epub of 2/2.5 (all electrode volt- 
ages reduced 20 per cent), Fj is approxi- 
mately 0.72, Fp is approximately 0.57, 
Frxis cl Loan ghey) 1c approximately 
0.892. These factors may be applied di- 
rectly to operating values shown in the 
tube data, or to values calculated by the 
methods described previously. 


When only one electrode voltage of 


Fr = Fgm Edes Epub Edes Fi. -Fp 
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a tube is changed, for example in the 
calculation of operating conditions for a 
multigrid tube operated at a grid-No.2 
voltage for which curve families are not 
available, the nomograph is used twice. 
The procedure is shown in the following 
example: 

Determine operating values for an 
RCA-6146 beam power tube in Class C 
Telegraphy Service at its maximum 
ICAS plate-voltage (Ep) and plate-input 
(Pi) ratings of 750 volts and 90 watts, 
and at a grid-No.2 voltage (E,,) of 160 
volts. (The de plate current Ip of the 
tube under the desired conditions is 90 
watts/750 volts, or 120 milliamperes.) 


Because curve families are not avail- 
able for an Ee, of 160 volts, operating 
conditions must first be calculated for 
the nearest value of E., for which curves 
are available (i.e., 150 volts). For this 
calculation, the chosen values of Ep and 
Ip must be converted to the correspond- 
ing values for Eg, = 150. The plate volt- 
750 X 150, 

160 
mately 703 volts. Using conversion-fac- 
tor values obtained from the nomograph 
for the voltage ratio 150 /160, the plate 
current (In) = Fi x Ip = 0.91 x 120, or 
approximately 109 milliamperes. 


age (Ep) becomes or approxi- 


For a conduction angle of 140 de- 
grees, K; = 4 and the peak plate current 
(ibmax) = 4 X 109 = 436 milliamperes: 


From the plate-family curves of the 
6146 for Ee. = 150 volts shown in the 
tube data, the effective minimum plate 
voltage (€pmin) = 75 volts and the peak 
positive grid voltage (€cjmax) = +15 
volts. 

From the corresponding grid-No.1 
and grid-No.2 curve families, peak grid- 
No.1 current (iemax) = 24.5 milli- 
amperes and péak grid-No.2 current 
(icomax) = 39.5 milliamperes. 


These instantaneous voltages and 
currents can now be converted to cor- 
responding values for the desired Ee, of 
160 volts. For the voltage ratio 160/150, 
or 1.066, ebmin = 75 X 1.066, or approxi- 
mately 80 volts, and eemaxy = +15 X 
1.066, or approximately 16 volts. 


From the nomograph, the current 
conversion factor Fj for the ratio 160 /150 
is 1.1. Consequently, lermay = 924.0 le 
or approximately 27 milliamperes, and 


lcomax= 89.5 X 1.1, or approximately 43.5 
milliamperes. 

The remaining operating values can 
then be calculated: Power output (Po) 
= kK, xX (Ep-€bmin) X Ib = 0.862 (750— 
80) X 0.120 = 69.3 watts. 

The de grid-No.1 voltage or bias (Ee,) 


K E 
= =(K; X .€eimax) ee 


8281 
x 16) -1.52 (160/4.5), 0 approximate- 
ly -62 volts. 

The peak rf grid-No.1 voltage (E¢,) 
= —(-62) +16 = 78 volts. 

From Table II, the constant K, = 
9.15 (approx.) for an E¢,/Eg, ratio of 
62/78, or 0.795. Consequently, the de 
grid-No.1 current (Iq) = 27/9.15, or 
approximately 3 milliamperes. 


The de grid-No.2 current (Ij) = 
Ks X icomax = 0.2 X 43.5, or 8.7 milli- 
amperes. The de grid-No.2 input (We) 
= 160 volts < 0.0087 amperes, or ap- 
proximately 1.4 watts. 

These calculated values are com- 
pared below with the published ‘“‘Typi- 
cal Operation’? values for the 6146 in 
Class C Telegraphy, ICAS conditions: 


Caleu- Pub- 

lated lished 
DC Plate Voltage (Ep). . 750 750 volts 
DC Grid-No.2 

Voltage (Bez). ......4 160 160 volts. 
DC Grid-No.1 

Voltage (Ee1)........ —62 —62 volts. 
Peak RF grid-No.1 

Voltage (Egi)........ 78 79 volts. 
DC Plate Current (Ip). . 120 120 ma 
DC Grid-No.2 

Currenta(lic) ase. eee 8.7 dll ma. 
DC Grid-No.1 

Current (hence ae 3 33,1 ma. 
Driving Power, 

(APpPOxep-Pa)ee eee 0.21 0.2 watt. 
Power Output, 

CA PproxseP’o) eae 69.3 70 = watts. 
Plate-input power (Pi).. 90 90 watts. 
Plate dissipation (Pd)... Pall 20 = watts. 
Grid-No.2 Input (Wee)... 1.39 1.76 watts 


Because this method for conversion 
of characteristics is necessarily an ap- 
proximation, the accuracy of the nomo- 
graph decreases progressively as the 
ratio Eaes/Epuy departs from unity. In 
general, results are substantially correct. 
when the value of the ratio HKaes/Epup 
is between 0.7 and 1.5. Beyond these 
limits, the accuracy decreases rapidly, 
and the results obtained must be con- 
sidered rough approximations. 


The nomograph does not take into 
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consideration the effects of contact po- 
tential or secondary emission in tubes. 
Because contact-potential effects be- 
come noticeable only at very small de 
grid-No.1 (bias) voltages, they are gen- 
erally negligible in power tubes. Second- 
ary emission may occur in conventional 
tetrodes, however, if the plate voltage 
swings below the grid-No.2 voltage. 
Consequently, the conversion factors 
shown in the nomograph apply to such 
tubes only when the plate voltage is 
greater than the grid-No.2 voltage. Be- 
cause secondary emission may also oc- 
cur in certain beam power tubes at very 
low values of plate current and plate 
voltage, the conversion factors shown in 
the nomograph do not apply when these 
tubes are operated under such conditions. 


Adjustment and Tuning 


AF equipment does not normally 
require tuning or preliminary adjust- 
ments other than those necessary for 
obtaining plate-current balance in push- 
pull stages. Subsequent operating adjust- 
ments of gain or input-signal level and 
‘“‘tone”’ or frequency response can usually 
be made without the aid of auxiliary 
equipment. 


Tuning and operating adjustments 
in rf power equipment, however, are nu- 
merous and complex and require the use 
of instruments for accurate measurement 
of frequency, de grid current, dc plate 
voltage and current, and dc screen-grid 
(grid-No.2) voltage and current of multi- 
grid tubes. Other equipment which may 
be necessary or useful includes: a grid- 
dip oscillator for preliminary tuning of 
resonant tank circuits and for neutrali- 
zation adjustments; a “dummy load’’ 
(an incandescent lamp or non-inductive 
resistor having suitable resistance and 
wattage rating) used to absorb the power 
output of the final stage so that unau- 
thorized frequencies or other improper 
signals which may be produced during 
preliminary adjustments are not radi- 
ated by the antenna system or load; 
simple rf indicators, such as a neon lamp 
or a small flashlight bulb which is con- 
nected to a one- or two-turn loop of wire; 
andsimple devices for measuring approxi- 
mate frequency, such as absorption-type 
wavemeters. A cathode-ray oscilloscope 
is desirable for proper adjustment of 
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radiotelephone, television, and facsimile 
transmitters. 


Because a class C stage may draw 
excessive plate current if operated even 
momentarily into an improperly tuned 
plate-tank circuit, all plate-tank circuits 
should be tuned to their approximate 
operating frequencies (with the aid of a 
grid-dip oscillator) before actual operat- 
ing adjustments are begun. During this 
preliminary tuning procedure, all plate, 
screen-grid, and grid-bias supplies should 
be turned off, but all tubes and circuit 
components should be in place and nor- 
mal filament or heater voltages should 
be applied to the tubes to assure that the 
stray capacitance and inductance of each 
stage are substantially the same as those 
present during operation. 


Tuning Procedure 


Tuning and adjustment of rf power 
equipment starts in the oscillator or in- 
put stage, and continues through suc- 
ceeding stages along the path followed 
by the rf signal. The procedure used in 
tuning class C stages is generally the 
same for all types of service, circuit con- 
figurations, and tube types. Consequent- 
ly, the procedure given below for tuning 
a “straight-through” rf amplifier stage 
also applies to frequency multipliers. It 
is assumed that the amplifier has been 
properly neutralized, if required, by the 
method described later, and that the 
preceding stage or “driver”? has been 
properly tuned and is delivering full out- 
put at the desired frequency. 


(1) Make sure that all power to the 
equipment is off. 

(2) Disconnect all positive plate, 
screen-grid, and suppressor-grid supply 
leads from the amplifier and from all 
following stages. 


(8) If variable coupling is used be- 
tween driver and amplifier, adjust the 
coupling to approximately one-half 
maximum. 


(4) Apply only normal filament or 
heater voltage to the amplifier, and all 
normal operating voltages to the driver. 


(5) Quickly tune the driver plate 
circuit to resonance, which is indicated 
by a dip in driver plate current, as shown 
in Fig. 47, and by maximum grid cur- 
rent in the amplifier stage. If the ampli- 


fier has a tuned grid circuit, this circuit 
should also be tuned to resonance (indi- 
eated by an increase in the amplifier 
grid current). 


(6) Increase the coupling between 
driver and amplifier, being careful not 
to exceed the maximum permissible grid 
current for the amplifier tube or tubes. 
It should be possible to obtain full rated 
grid current for the amplifier stage with- 
out overloading the driver (overload 
being indicated by excessive driver plate 
current at resonance). 


(7) Retune the driver plate circuit 
(and the amplifier grid circuit) to reso- 
nance. This procedure should always be 
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Fig. 47 
followed after a change is made in 
coupling or loading to compensate for the 
normal detuning effects of such changes. 


(8) Turn on any fixed-bias supplies 
for the amplifier, and make any circuit 
changes or adjustments necessary to as- 
sure that the plate, screen-grid, and sup- 
pressor-grid voltages for the amplifier 
will not be more than 50 per cent of their 
normal values when applied. Disconnect 
the external load from the amplifier 
plate-tank circuit, or, if this change is 
not practicable, reduce the coupling be- 
tween amplifier and external load to 
minimum. If the load for the amplifier 
is another tube, remove this tube from 
its socket. 

(9) Apply plate, screen-grid, and 
suppressor-grid voltages (50 per cent of 
normal values) to the amplifier, but not 
to any following stages, and quickly 
tune the amplifier plate circuit to reso- 
nance. When an amplifier is operated 
without a load connected to its plate 
tank, its plate current will usually dip 
at resonance to between 10 and 20 per 
cent of the normal full-load value. The 
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absolute value of the no-load plate cur- 
rent at resonance depends on the Q of 
the plate-tank circuit, the type of bias 
used, and the rf excitation voltage, and 
should not be considered an indication 
of the amplifier efficiency. 


If the plate current of an unloaded 
triode does not dip in the normal man- 
ner, the trouble may be caused by inade- 
quate grid excitation, excessive tank- 
circuit losses, or improper neutralization. 
If the plate-tank circuit of any class C 
amplifier cannot be tuned to resonance, 
the tank-circuit inductance or capaci- 
tance, or both, may have to be increased 
or decreased in value, depending on 
whether the circuit is found to tune 
higher or lower than the desired fre- 
quency. An absorption-type wavemeter 
is useful in such adjustments. 


If flashover occurs in the plate-tank 
capacitor during tuning adjustments,re- 
connect the load to the amplifier output 
circuit and/or increase the coupling be- 
tween amplifier and load until the rf 
voltage is reduced sufficiently to elimi- 
nate the flashover. 


(10) Connect the external load to 
the amplifier plate tank. (If this step has 
already been taken to eliminate flash- 
over, as described above, tighten the 
load coupling.) When the load is applied 
or the load coupling increased, the plate 
current of the amplifier should rise. Re- 
tune the amplifier plate tank to reso- 
nance after each change in coupling. The 


amplifier plate current should still dip at 


resonance, but its minimum value should 
be considerably higher than under no- 
load conditions, as shown by the dashed 
curve in Fig. 47. 

(11) Apply full plate, screen-grid, 
and suppressor-grid voltages to the am- 
plifier. Increase the coupling between 
amplifier and load, retuning the ampli- 
fier plate tank to resonance as often as 
necessary, until the plate current at the 
resonance dip has the desired value. In 
no case should the plate input (the prod- 
uct of the de plate voltage and dc plate 
current) exceed the maximum value 
given in the tube ratings for the type of 
service involved. 

Because the de grid current of an 
amplifier decreases as the load on the 
amplifier is increased, grid current should 
be checked after each change in load or 
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load coupling to make sure it has not 


dropped appreciably below the normal 
or desired value. If it has, the cause may 
be insufficient grid excitation or exces- 
sive grid bias. 


Neutralizing Adjustments 


The procedure used in neutralizing 
rf amplifiers is substantially the same 
regardless of the neutralizing circuits or 
tube types employed.The tube operating 
conditions used are similar to those em- 
ployed for preliminary tuning of plate- 
tank circuits, except that excitation at 
the highest operating frequency is ap- 
plied to the stage being neutralized. 

(1) Make sure that all power to the 
equipment is off. 

(2) Disconnect all positive plate, 
screen-grid, and suppressor-grid supply 
leads from the amplifier and from all 
following stages. Adjust the coupling be- 
tween driver and amplifier to maximum, 
and loosely couple a fairly sensitive rf 
indicator to the amplifier plate-tank coil. 
Although a simple indicator is usually 
satisfactory, a sensitive rf meter con- 
nected to a one- or two-turn loop or a 
vacuum-tube voltmeter equipped with a 
suitable rectifier probe provides more 
exact indications, particularly for final 
adjustments. 

(3) Apply normal filament or heater 
voltage to the amplifier, and all normal 
operating voltages to the driver, and tune 
‘the driver plate circuit to resonance. 

(4) Tune the plate-tank circuit of 
the amplifier to resonance (shown by 
maximum brightness or maximum read- 
ing of the rf indicator). Adjust the neu- 
tralizing capacitor until the rf indicator 
shows minimum brightness reading. 

(5) Carefully retune the amplifier 
plate-tank circuit to resonance. The rf 
indicator should now show a new maxi- 
mum reading, but one having substan- 
tially smaller magnitude than the origi- 
nal reading. Again adjust the neutral- 
izing capacitor for a minimum reading 
on the rf indicator. The driver plate- 
tank circuit should be checked and, if 
necessary, retuned to resonance during 
these adjustments. 

Repeat step (5) until a setting for 
the neutralizing capacitor is found which 
produces no indication of rf voltage in 
the amplifier plate circuit. As this set- 
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ting is approached, it will probably be 
necessary to increase the coupling be- 
tween the rf indicator and amplifier 
plate tank to obtain useful indications. 
A stage may be considered properly neu- 
tralized when the rf indicator shows zero 
at maximum coupling. 


In neutralizing a push-pull ampli- 
fier, both neutralizing capacitors should 
be adjusted simultaneously. However, 
both capacitors will seldom have the 
same setting at the point of complete 
neutralization because of slight differ- 
ences in tube and stray circuit capaci- 
tance, and because split tank circuits are 
seldom electrically symmetrical. 


A de milliameter connected in the 
grid-return circuit of an amplifier can 
also be used as a very sensitive indicator 
for neutralizing adjustments. The am- 
plifier is operated without plate, screen- 
grid, or suppressor-grid voltage, and suf- 
ficient rf excitation is applied to produce 
a normal value of grid current. If the 
amplifier is not properly neutralized, its 
grid current will vary when its plate- 
tank circuit is tuned through resonance. 
The neutralizing capacitor should then 
be adjusted slowly while the amplifier 
plate-tank circuit is tuned back and 
forth through resonance. As the point of 
neutralization is approached, the varia- 
tions in grid current decrease. When the 
amplifier is perfectly neutralized, tuning 
of its plate-tank circuit through reso- 
nance does not cause even a slight 
change in the reading of the grid-curient 
meter. 


In some cases, it may not be possi- 
ble to eliminate rf feedthrough entirely 
by adjustment of the neutralizing capaci- 
tor. This difficulty is usually an indica- 
tion of stray coupling between the am- 
plifier and driver plate tanks, or of stray 
capacitances in various portions of the 
amplifier which tend te unbalance the 
neutralizing circuit. Adequate shielding 
between the driver and amplifier and be- 
tween the grid and plate circuits of the 
amplifier will usually eliminate this 
difficulty. 

The difficulty may also arise in a 
stage employing a split-stator tank ca- 
pacitor if the ground lead of the capaci- 
tor is not connected by the shortest pos- 
sible path to the cathode-return point 
of the stage. 


Power-Tube Installation 


Because power tubes usually operate 
at high voltages and temperatures, draw 
heavy currents, and are used in high- 
efficiency circuits, terminal connections 
for such tubes should have large-area, 
low-resistance contacts capable of ac- 
commodating relatively large wire sizes 
and utilize high-quality insulation. 


Sockets or mountings for power 
tubes having filamentary cathodes 
should be installed, as a general rule, so 
that the tubes are operated in a vertical 
position with the base or filament end 
down. Vertical operation minimizes the 
danger of internal short circuits which 
may be caused by thermal expansion or 
Sagging of the filament. Certain fila- 
mentary-cathode vacuum types may be 
operated in other than vertical] positions, 
provided precautions specified in the 
tube data are observed. Tubes having 
indirectly heated cathodes may gener- 
ally be operated in any position. 

If equipment is to be subjected to 
mechanical shock or vibration, the equip- 
ment housing, the tube mountings, or 
both should include some form of shock- 
absorbingsuspension, andsuitablemeans 
should be employed to lock the tubes in 
their sockets or mountings. 


Ventilation 


Power-tube equipment design 
should always permit the unimpeded 
circulation of air around all tubes and 
include provision for adequate ventila- 
tion of tube and equipment enclosures 
so that envelope temperatures will not 
become high enough to damage the tubes 
or their associated circuit components. 


Most of the tubes listed in this 
Manual are designed for operation at 
maximum ratings with natural convec- 
tion cooling. Certain types, however, 
such as the 6161, require forced-air cool- 
ing. Other types, such as the 826, 829-B, 
and 833-A, can be operated with natural 
convection cooling, but carry substan- 
tially higher ratings when forced-air 
cooling is employed. Maximum permis- 
sible bulb temperatures and forced-air 
flow and pressure requirements are given 
in the Tube Types Section for most types. 


The glass portions of a tube enve- 
lope should not be exposed to the spray 
of any liquid or be permitted to come in 
contact with metal objects such as cir- 
cuit wiring or grounded metal shields 
because excessive temperature differ- 
ences may cause envelope fractures. 
Shields should not fit so closely as to im- 
pede the free circulation of air around 
the tubes. In many cases, they may be 
designed to produce a ““chimney”’ effect 
which will increase the draft and im- 
prove tube ventilation. 


The maximum permissible bulb 
temperature of a vacuum tube or inert- 
gas tube is determined principally by 
the softening point of the glass employed, 
or by the point at which gas may be 
released by the envelope. In the case of 
mercury-vapor tubes, both minimum 
and maximum bulb-temperature limits 
are specified to assure satisfactory va- 
porization of the mercury. Temperature 
considerations for mercury-vapor tubes 
are discussed in the Rectifier Considera- 
tions Section. 


Wiring Considerations 


Energy losses in power-tube circuit 
wiring limit operating efficiencies and 
may produce undesirable heat. These 
losses may be caused by conductor re- 
sistance (I2R losses), leakage (E2/R 
losses), radiation, or stray coupling. 


Excessive I2R losses in power-tube 
circuit wiring can be avoided by the use 
of conductors having adequate current- 
carrying capacity and the lowest possi- 
ble resistance, and layouts which permit 
short, direct, connecting leads. Filament- 
and heater-circuit conductors are par- 
ticularly susceptible to large I2R losses 
because they carry currents of high 
average (dc) or rms (ac) value, and be- 
cause their resistance is increased by 
heat received by direct thermal conduc- 
tion from the tube filaments or heaters. 
When an installation requires the use of 
long filament-supply leads or operation 
of several high-current tubes from a com- 
mon filament-supply line, these losses 
may cause filament voltages to decrease 
below the minimum values specified in 
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the tube data and the tubes may be dam- 
aged. In such cases, conductors of ade- 
quate size should be used to avoid exces- 
sive losses or sufficient excess voltage 
should be provided at the supply to com- 
pensate for the resulting losses. In the 
latter case, means of adjusting the sup- 
ply voltage and suitable metering facili- 
ties should be provided to assure that 
correct filament or heater voltage is 
received at all terminals. 


Excessive I2R losses in signal con- 
ductors may also cause improper opera- 
tion and tube damage, particularly in 
driving circuits where the signal pro- 
vides the required operating bias as well 
as protection of the tube. In the selection 
of signal conductors, consideration must 
be given to “‘skin effect,’”” which causes 
current to concentrate nearer the surface 
of a conductor as the frequency increases, 
as well as to the type of circuit and the 
waveform of the signal current. 


A signal conductor should have low 
resistance at the highest frequency in- 
volved, and be capable of carrying the 
highest peak currents flowing in the cir- 
cuit with negligible heating. Solid or 
stranded conductors are suitable for af 
applications, and a special type of mul- 
tiple-strand conductor called ‘“Litzen- 
draht”’? for low- and medium-power rf 
applications at frequencies up to approxi- 
mately 3 megacycles per second. At 
higher frequencies it is advisable to use 
tubular conductors, which should be 
silver-plated, if possible, to obtain maxi- 
mum surface conductivity and to mini- 
mize the effects of oxidation. 


Leakage (E2/R) losses are caused 
primarily by inadequate or improper in- 
sulating materials, or by insufficient 
separation between air-insulated con- 
ductors. In the selection of insulating 
materials for power-tube installations, 
consideration should be given to the fact 
that very high peak-signal voltages may 
be developed in circuits operating at 
relatively low de potentials. In addition, 
the type of insulating material used at 
any point must be suitable for the tem- 
perature and frequency involved. 


As a general rule, conductors having 
enamel, plastic, or fabric coverings 
should be used only in supply circuits 
and low-frequency signal circuits opera- 
ting at low voltages. Supply-circuit con- 
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ductors should be installed in compara- 
tively cool locations as far from signal 
conductors and unshielded signal com-: 
ponents as possible. Such conductors, 
when completely insulated, may usually 
be grouped or cabled together on the 
chassis or framework of the equipment. 
When high voltages or very high tem- 
peratures are involved, it is generally 
preferable to use bare conductors which 
are adequately spaced and supported by 
insulators of suitable mechanical design. 


RF signal conductors, particularly 
those carrying vhf or uhf currents, should 
not be insulated, except at points where 
mechanical support is necessary, because: 
practically all types of surface insulation 
absorb appreciable energy in the pres- 
ence of rf fields. These conductors should 
be isolated from each other, from circuit 
components, and from the equipment. 
structure. 


Losses of signal energy by radiation 
from circuit conductors increase with 
current and with the length of the con- 
ductors, but usually do not become ap- 
preciable until conductor length ap- 
proaches a substantial fraction of a half-. 
wavelength at the operating frequency. 
Lead length requires careful considera- 
tion in vhf and uhf equipment, however, 
because of the close relationship between 
practical conductor dimensions and sig- 
nal wavelengths. 

Stray coupling in circuit wiring may 
produce out-of-phase signal currents in 
a conductor. These currents cause de- 
generation losses. Such losses may be 
minimized by the use of short, direct, 
circuit connections. These considerations 
are discussed below under ‘‘Circuit Re- 
turns.” 


Cap or wire bulb terminals such as 
those used on the 807 and 6524 should 
never be used to support coils, capaci- 
tors, or other circuit components be-: 
cause the resulting mechanical stresses 
may fracture the bulb seals. Connections. 
to bulb terminals should always be made: 
with soft metallic braid or ribbon, or 
with other types of conductors having 
good mechanical flexibility and low elec- 
trical resistance. Under no circumstances 
should connections be soldered to cap or 
wire bulb terminals because the high 
temperatures developed may soften or 
crack the bulb seals. The long, flexible, 
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wire terminal leads used on subminia- 
ture types such as the 5718, however, 
may be soldered directly to circuit com- 
ponents, provided speed and care are 
used to minimize the transmission of 
heat to the bulb seals. 


Circuit Returns 


All currents in a power tube (except 
heater current) originate in and return 
to the cathode, which is, therefore, a 
common terminal of all supply and sig- 
nal circuits associated with the tube.The 
direct currents drawn by the tube elec- 
trodes return to the cathode through the 
power-supply and bias circuits.Although 
these circuits also provide return paths 
to the cathode for signal currents, they 
usually contain resistive and reactive 
components which offer considerable 
impedance to ac signals and thus cause 
substantial loss of signal energy. When 
a single power supply is used for more 
than one stage, its internal impedance 
may also act as a coupling device be- 
tween stages and thus introduce unde- 
sired degeneration or regeneration.These 
effects may generally be avoided by the 
use of separate ac and dc return paths to 
cathode from each electrode or signal 
circuit of a tube. 


DC circuit returns for a power 
tube employing fixed bias, grid-resistor 
bias, or a combination of the two, are 
made to the cathode terminal of the 
tube. When cathode-resistor bias is used, 
either alone or in combination with an- 
other type of bias, the de circuit returns 
are usually connected to the more nega- 
tive terminal of the cathode resistor. If 
the de voltage drop across the cathode 
resistor is greater than the bias required, 
however, the grid-circuit de return for 
the tube may be connected to a tap on 
the cathode resistor which provides the 
desired bias voltage. When an rf choke 
coil or a resonant network is connected 
in series with the cathode of a power tube 
employing fixed or grid-resistor bias, de 
circuit returns are made in the same 
manner as when cathode-resistor bias is 
used. In a filamentary-cathode power 
tube, the heating current creates a volt- 
age drop in the cathode which is equiva- 
lent to a bias voltage equal to about one- 
half the filament voltage. The polarity 
and value of this drop must be considered 
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in determining the point to be used for 
de circuit returns. 


When dc filament voltage is applied 
to a filamentary-cathode tube, all de 
circuit returns should be connected to 
the negative filament terminal of the 
tube. The use of this point for de returns 
provides a small amount of protective 
bias for the tube because the grid is 
maintained at a negative potential with 
respect to the cathode in the event that 
external bias fails or is accidentally 
removed. 


When ac voltage is applied to a fila- 
mentary cathode, de circuit returns 
should be made to the mid-point of the 
filament or filament-supply circuit to 
minimize hum. A convenient point for 
these returns is a center tap on the sup- 
ply winding of the filament transformer, 
or the junction of two equal resistors 
connected in series across the filament 
circuit. 


Most heater-cathode tubes have a 
single cathode terminal which is used for 
all circuit returns or for connection of a 
cathode resistor. In some heater-cathode 
tubes, however, two or more cathode 
terminals are provided to permit the use 
of separate ac return leads from the in- 
put and output circuits of the tube and 
thus minimize cathode-lead degenera- 
tion. Because these terminals are con- 
nected in parallel internally, any one of 
them may be used as the de return point 
of the tube or for connection of a cath- 
ode resistor. 


When a heater-cathode tube is oper- 
ated with fixed bias or grid-resistor bias, 
or with cathode-resistor bias within the 
maximum heater-cathode voltage rating 
of the tube, the heater should be con- 
nected to the de return point of the tube. 
In other cases, the heater should be con- 
nected to the tube cathode or to a point 
having the same dc potential as the 
cathode. Although either of the heater 
terminals may generally be used for this 
connection, it may sometimes be neces- 
sary to use a center tap on the heater 
winding of the supply transformer or a 
center-tapped resistor across the heater 
circuit to minimize hum. 


The use of separate ac and dc re- 
turns in power-tube installations mini- 
mizes signal-energy losses in power-sup- 
ply and bias circuits. It also minimizes 


degenerative or regenerative effects 
which may result if common signal- 
return paths are used for the input and 
output circuits of a tube or for the cir- 
cuits of more than one tube. AC returns 
are generally made through capacitors 
directly to the cathode, or to points hav- 
ing the same ac potential as the cathode, 
regardless of the location of the de 
return point. 


In af applications, the grid, plate, 
and screen-grid circuit returns of the 
tube may be bypassed individually to 
the chassis or to a common ground bus 
(and thus to the cathode), as shown in 
Fig. 48, by capacitors which have very 
low impedance at audio frequencies. In 
this case, the length of the portions of 
ehassis or ground bus used as common 
ac return paths is not critical because 
the impedance of such paths at audio 
frequencies is generally negligible. 


At radio frequencies, however, a 
distance of even a fraction of an inch be- 
tween points on a chassis or ground bus 
may represent a substantial impedance 
and produce undesirable coupling effects. 


SUPPLY 
VOLTAGE 


CHASSIS OR GROUND BUS 
C=AF BYPASS CAPACITOR 


Fig. 48 


The ac circuit returns of an rf stage 
should, therefore, be connected directly 
to the appropriate cathode terminals of 
the tube socket or to a single point on 
the chassis which is at the same ac po- 
tential as the cathode. Fig. 49 is a semi- 
pictorial diagram showing the ac circuit 
returns required in a high-frequency am- 
plifier stage using a beam power tube. 
Bypass capacitors are used across each 
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side of the filament center-tap resistor 
to minimize the rf impedance of the 


J 

SUPPRESSOR-} 

GRID SUPPLY 
VOLTAGE 


Cy 
PLATE 


SUPPLY ¢ 
VOLTAGE 


C=RF BYPASS CAPACITOR 


Fig. 49 


filament circuit. Capacitors used in rf 
bypass applications should be specifi- 
cally designed for use at the required 
operating frequencies. 


Filament or Heater Supply 


AC voltage is generally used to heat 
the cathodes of power tubes because of 
the convenience and economy with 
which the relatively low voltages re- 
quired may be obtained from trans- 
formers. The operating voltages applied 
to thoriated-tungsten or oxide-coated 
filamentary cathodes should not be per- 
mitted to vary more than plus or minus 
five per cent from the values specified in 
the tube data. Heater voltages for uni- 
potential cathodes should be maintained 
within plus or minus ten per cent of 
rated values unless smaller tolerances 
are specified in the data for individual 
tube types. Voltage variations greater 
than those specified may damage the 
emitting surface of the cathode, or in 
other ways cause unsatisfactory tube 
operation or short life. 


When filamentary-cathode power 
tubes are heated with direct current, 
any current- or voltage-control devices 
employed should be placed in the 
branches of the supply circuit feeding 
the individual tubes. When alternating 


current is used, such control devices 
should be placed in the primary circuits 
of the filament-supply transformers. 
When a filamentary cathode is heated 
by low-frequency alternating current, 
hum may be introduced into the tube 
circuit by (1) a periodic variation in the 
electron emission as the heating current 
increases and decreases in value; (2) in- 
teraction between the magnetic field of 
thespace-charge and that of the filament; 
and (8) the electrostatic field of the fila- 
ment. The principal source is usually the 
electrostatic field of the filament, which 
induces hum voltages in the signal elec- 
trodes of the tube in proportion to the 
filament voltage and the capacitance be- 
tween the filament and other electrodes. 


Plate Supply 


The power-rectifier tubes included 
in this Manual normally obtain their 
plate-supply voltage from the secondary 
windings of high-voltage transformers 
connected to commercial power lines or 
to local sources of low-frequency ac volt- 
age. Power-amplifier tubes usually ob- 
tain plate voltagefrom rectifiers provided 
with suitable filter circuits, although 
batteries or local de generators are some- 
times used, especially in portable and 
mobile equipment. 


Suppressor-Grid Supply 


Voltage for the grid No.3 or sup- 
pressor grid of a power pentode may be 
obtained from any de source which is 
substantially free from ripple or other 
undesirable fluctuations in potential. 
When an application requires that a 
suppressor grid draw a varying current, 
the de supply should be a battery or 
other source having good voltage regu- 
lation. This requirement is particularly 
important when a suppressor grid is used 
as a modulating electrode because the 
average suppressor-grid current may 
then vary with the amplitude of the 
modulating signal. 


Screen-Grid Supply 


Grid-No.2 or screen-grid voltage 
for a beam power tube, pentode, or 
tetrode may be obtained from a separate 
de power supply or from the plate sup- 
ply for the tube. In the latter case, the 
required voltage may be obtained either 
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from a suitable tap on a voltage divider 
or through a dropping resistor from the 
plate-voltage supply point, depending 
on the type of multigrid tube used and 
on the application. 


A multigrid tube may fail prema- 
turely if its screen-grid current, screen- 
grid voltage, or total screen-grid input 
exceeds the maximum value shown in 
the tube data. Excessive screen-grid cur- 
rent may be drawn if the tube is oper- 
ated without adequate bias or plate 
voltage. Because the latter condition is 
most likely to occur when screen-grid 
and plate voltages are obtained from 
separate supplies, such supplies should 
be designed so that plate voltage is al- 
ways applied before or simultaneously 
with screen-grid voltage and removed 
simultaneously with or after the removal 
of screen-grid voltage. In addition, any 
means employed for the reduction of 
plate voltage should automatically pro- 
duce a proportional reduction in screen- 
grid voltage. 


The danger of excessive screen-grid 
voltage is present principally when 
screen-grid voltage is obtained from the 
plate supply through a series dropping 
resistor. In this type of supply circuit, 
sufficient resistance is connected between 
the screen grid and the plate supply to 
assure that the screen-grid voltage and 
dissipation at the values of screen-grid 
current, bias, and driving voltage re- 
quired for full output are within the 
maximum ratings for the tube. Any con- 
dition which reduces the current through 
the screen-grid dropping resistor to a 
very low value, therefore, may cause the 
screen-grid voltage to rise to an exces- 
sive value. 


Such conditions are most likely to 
occur in telegraphy transmitters employ- 
ing “blocked-grid” keying or other meth- 
ods of keying which cut off or substan- 
tially reduce plate and screen-grid cur- 
rents of multigrid tubes when the key is 
up. Although Class C Telegraphy ratings 
for most multigrid tubes permit a rise in 
screen-grid voltage under key-up condi- 
tions, the maximum permissible screen- 
grid voltage under these conditions is 
generally substantially less than the 
plate-supply voltage. Screen-grid volt- 
age for a keyed multigrid amplifier 
should, therefore, be obtained from a 
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separate supply or a voltage-divider ar- 
rangement, rather than by the series- 
resistor method. In cases where a series- 
resistor screen-grid supply voltage is 
used, precautions should be taken to 
keep the screen-grid voltage within the 
maximum value specified in the tube 
data for key-up conditions. 


Control-Grid (Bias) Supply 


Control-grid voltage or bias for a 
power tube may be obtained from asepa- 
rate power supply or a resistor in the 
grid or cathode circuit. Fixed bias is ob- 
tained from an independent battery, de 
generator, or rectifier-filter system. Grid- 
resistor bias is obtained by rectification 
of a portion of the input signal or driv- 
ing voltage applied to the tube. Although 
this type of bias is the most economical, 
and can provide relatively large bias 
voltages or voltages which vary with the 
input signal, it does not provide protec- 
tion against excessive plate and screen- 
grid current in the event the driving 
voltage fails or is removed. Grid-resistor 
bias, therefore, is usually used in combi- 
nation with other means to protect the 
tubes against excessive plate and screen 
dissipation. 

Cathode-resistor bias is obtained 
from the voltage drop developed across 
a cathode resistor by the combined de 
currents of the tube electrodes. This 
type of bias provides automatic protec- 
tion against excessive plate, screen-grid, 
and control-grid current because any in- 
crease in total cathode current produces 
a corresponding increase in bias voltage. 
Cathode-resistor bias cannot be used 
alone if bias voltage equal to or greater 
than the cutoff voltage is required. Be- 
cause the effective plate and screen-grid 
voltages of the tube are reduced by the 
extent of the voltage drop in the cathode 
resistor, this type of bias is used princi- 
pally when relatively small bias voltages 
are required or as a means of providing 
a minimum protective bias when the 
principal operating bias is obtained by 
the grid-resistor method. 


Supply-Voltage Variations 


Because a tube may be seriously 
damaged if its absolute maximum volt- 
age ratings are exceeded, consideration 
must be given to the variations in elec- 
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trode voltages which result from line- 
voltage fluctuations, load variations, and 
normal manufacturing tolerances in cir- 
cuit-component values. The operating 
voltage for each tube electrode should 
be low enough so that the absolute max- 
imum rated voltages of the tube will not 
be exceeded under any combination of 
these variations, or the voltage supplies 
should have sufficient regulation to per- 
mit the use of maximum rated voltages 
without danger of exceeding the tube 
ratings. 


Protective Devices 


Power-tube installations should al- 
ways be adequately equipped with pro- 
tective devices to prevent damage to the 
equipment and/or personal injury. De- 
vices which provide tube and circuit 
protection include: 


(1) fuses or relays which automati- 
cally remove power from the equipment, 
or from a particular circuit, in the event 
of improper operation; 

(2) meters, or facilities for external 
metering, to permit checking of impor- 
tant circuit operating conditions. 


The most common cause of damage 
to tubes and equipment in power-tube 
installations is excessive plate or screen- 
grid current. For adequate protection, 
therefore, each stage of a power-tube in- 
stallation should be equipped with fuses 
or relays which will remove all positive 
electrode voltages if the plate or screen- 
grid current reaches a value about 50 
per cent above normal. Separate protec- 
tive devices should be provided for plate 
and screen-grid circuits of multigrid 
tubes. 


Facilities should be provided for the 
measurement of plate, screen-grid, and 
filament (or heater) voltages, and plate, 
screen-grid and control-grid currents. 
Control-grid-current measurements are 
particularly valuable in rf amplifier and 
frequency-multiplier stages because they 
facilitate tuning and neutralizing adjust- 
ments in addition to providing indica- 
tions of drive conditions. Because cor- 
rect filament and heater voltages are 
essential for maximum tube life, these 
voltages should always be measured di- 
rectly at the tube sockets with meters 
having high accuracy and low power 
requirements. 


For reasons of economy, a single de 
milliameter is sometimes placed in the 
cathode-return lead or the negative high- 
voltage supply lead of a tube for the 
measurement of total cathode current. 
In such cases, the meter should be 
shunted with a resistor to protect the 
tube cathode and the meter from high 
de potentials with respect to ground in 
the event of an open circuit in the meter. 
A shunting resistor having a value of 
about 100 times the resistance of the 
meter is generally satisfactory, and in- 
troduces an error in meter reading of 
only about one per cent. 


Safety Considerations 


Because the rated plate and screen- 
grid voltages of most power tubes are high 
enough to be extremely dangerous to the 
user, care should be taken during mainte- 
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nance of power-tube equipment to insure 
that all primary power is disconnected 
and all exposed circuit parts are effectively 
grounded. When circuit adjustments are 
made on “‘live”’ equipment, very great care 
should be taken to avoid contact with any 
circuit parts which are not at ground po- 
tential. Such adjustments should never be 
made unless another person capable of ap- 
plying treatment for electric shock is pres- 
ent. 


In the design of equipment, personal- 
safety considerations require the ground- 
ing of all operating controls and exposed 
surfaces, enclosure of all live circuit ele- 
menis, and the incorporation of “‘inter- 
lock’’ switches at all points of access to the 
interior of the equipment. These switches 
should automatically open the primary 
circuits of all high-voltage power supplies 
when access is required. 
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Rectifier Considerations 


Rectifier-type power supplies em- 
ploying electron tubes are used as sources 
of plate, screen-grid (grid-No.2), and 
other de operating voltages in all types 
of electronic equipment. They are also 
used extensively in electroplating, in 
motor-speed control, and in‘many other 
applications requiring economical and 
conveniently controllable de power. 


The glass envelopes of the rectifier 
tubes used in such supplies normally 
show some darkening after continued 
operation. In addition, mercury-vapor 
tubes exhibit a blue glow in normal Op- 
eration. These symptoms are character- 
istic of such tubes, and should not be 
considered signs of tube deterioration 
or failure. 


Mercury-Vapor Tubes 


A mercury-vapor rectifier tube must 
be handled with special care to prevent 
dispersion of the liquid mercury from its 
normal position at the bottom of the 
bulb. Spattering of the mercury over 
other portions of the bulb or on the 
anode or filament must be avoided be- 
cause it may lead to internal shorts or 
ares when the tube is placed in opera- 
tion. A mercury-vapor tube should al- 
ways be transported, stored, and oper- 
ated in a vertical position with the fila- 
ment end down, and should never be 
jarred, shaken, or allowed to rest even 
momentarily in a horizontal position. 
The tube should never be rocked or al- 
lowed to snap into place in its socket or 
mounting, and should be protected 
against excessive equipment vibration. 


If spattering occurs, the dispersed 
mercury must be completely reconcen- 
trated before the tubes are placed in 
service by means of special preheating 
and conditioning treatments. In the pre- 
heating treatment, the mercury-vapor 
tube is operated at normal filament volt- 
age, but without anode voltage, for 30 
minutes to assure complete vaporization 
of the mercury content. When filament 
voltage is removed at the end of this pre- 
heating period, most of the vaporized 
mercury recondenses in a pellet or pool 


at the bottom of the bulb. The condi- 
tioning treatment is then applied to flash 
out any mercury which may have con- 
densed on the bulb walls or in the vicinity 
of the anode and filament seals. In this 
treatment, the tube is operated at nor- 
mal filament voltage and at about one- 
sixth normal anode voltage for 5 min- 
utes. The anode voltage is then gradu- 
ally increased over a period of about 30 
minutes to the normal operating value. 
If an internal flashover occurs at any 
time during the conditioning treatment, 
the anode voltage should be reduced 
until the flashover ceases. It should 
then be held at this reduced value for a 
few minutes to assure complete vapori- 
zation of the mercury before the treat- 
ment is resumed. 


Filament Heating Time 


Voltage should not be applied to 
the plates or anodes of vacuum, mercury- 
vapor, or inert-gas rectifier tubes (except 
receiving types) until the filaments or 
cathodes of the tubes have reached nor- 
mal operating temperature. For gas 
tubes, this delay is necessary to allow 
the formation of a plasma (region of 
electrons and positive ions) which pro- 
tects the emitting surface against dam- 
age from high-velocity positive-ion bom- 
bardment. In the case of a mercury- 
vapor rectifier, the application of anode 
voltage must also be delayed until the 
condensed mercury has moved to its 
normal condensing zone at the bottom 
of the tube, as discussed above. 


Minimum heating times for indi- 
vidual rectifier types are given in the 
Tube Types Section. In each case, the 
time specified is measured from the in- 
stant when the filament voltage reaches 
its normal operating value and, conse- 
quently, may have to be increased if the 


filament supply has poor regulation. 
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It should be noted that measurement. 
of the filament voltage of a power-rectifier 
tube may involve serious personal-safety 
hazards because the filament is usually a 
high-voltage terminal of the rectifier cir- 
curt. When continuous measurements are 


& 
~N 


required, suitable voltmeters should be 
permanently incorporated in the equip- 
ment. These meters must be insulated to 
withstand the maximum peak inverse volt- 
age applied to the tubes, and should be re- 
cessed in the equipment and protected by 
glass or plastic viewing panels to prevent 
any possibility of injury through acci- 
dental bodily contact. Portable instruments 
should not be used for the measurement of 
rectifier-filament voltages unless adequate 
personal-safety precautions are taken by 
the user. 


Because a mercury-vapor tube may 
be severely damaged if the temperature 
of its filament varies excessively, the 
filament should be operated from a con- 
stant-voltage transformer, or its supply 
circuit should include under- and over- 
voltage relays which will open the pri- 
mary circuit of the rectifier anode sup- 
ply if the line voltage varies excessively. 
Relays having small operating delays 
(less than 10 seconds) may be used in 
this application to minimize interrup- 
tions to operation by normal surges or 
transient variations in line voltage. 


The required delay in application 
of anode voltage can be obtained con- 
veniently by means of a time-delay relay 
connected in the primary circuit of the 
high-voltage transformer, as shown in 
Fig. 50. This relay should permit adjust- 
ment of the delay time to a value suffi- 
cient to assure protection for the tubes 
under the most adverse conditions that 
can be expected in service. 


Mercury Temperature 


The life and performance of a mer- 
cury-vapor rectifier are critically depend- 
ent on the temperature of the condensed 
mercury. Low ambient temperatures re- 


FILAMENT-SUPPLY 
TRANSFORMER 


TO 
FILTER 


ANODE-SUPPLY 
TRANSFORMER 


Fig. 50 


66 


RCA Transmitting Tubes 


tard vaporization of the mercury, thus 
limiting the degree of ionization avail- 
able at normal filament voltage and rais- 
ing the anode-cathode potential at which 
the tube starts to conduct. High ambient 
temperatures, on the other hand, are con- 
ducive to rapid vaporization, but tend 
to produce over-ionization and thus re- 
duce the peak inverse anode voltage that 
the tube can withstand without break- 
down. Rectifiers using mercury-vapor 
tubes, therefore, should be equipped 
with means for measuring condensed- 
mercury temperatures, and for main- 
taining these temperatures within limits 
specified for the tubes employed. Con- 
densed-mercury temperature may be 
measured with a thermocouple or ther- 
mometer attached to the tube by means 
of a small amount of putty in a region 
near the bottom of the bulb. The proper 
measurement zone for each of the mer- 
cury-vapor tubes included in this Man- 
ual is shown in the Outlines Section. 


The method used to control con- 
densed-mercury temperature depends 
on the ambient-temperature conditions 
under which the tubes operate. If the 
ambient temperatures are near the mini- 
mum values specified in the tube data, 
some form of heat-conserving enclosure 
should be provided for the tubes. In ex- 
treme cases, it may also be necessary to 
employ electrical heating, together with 
suitable means for limiting the maximum 
temperatures developed. If ambient tem- 
peratures are above the maximum val- 
ues specified in the tube data, forced-air 
cooling should be employed. The air flow 
should start when the anode voltage is 
applied to the tube, and should be di- 
rected horizontally onto the bulb about 
4 inch above the base at the filament 
end of the tube. The air flow may be re- 
moved simultaneously with the anode 
voltage. The rise of mercury-vapor tem- 
perature above ambient temperature is 
given as a function of heating time un- 
der no-load and/or full-load conditions 
for mercury-vapor rectifier types in the 
Tube Types Section. 


Shielding 


Rectifier tubes, particularly mer- 
cury-vapor types, should be isolated 
from transformers and other components 
which produce strong external magnetic 


or electrostatic fields. Such fields are 
generally detrimental to tube life, tend 
to produce breakdown effects in mercury 
vapor, and frequently make it difficult 
to obtain adequate filtering of rectifier 
output. When tubes cannot be com- 
pletely isolated from such fields, they 
should be enclosed in shields of the type 
described in the Power-Tube Installation 
Section. Mercury-vapor rectifier tubes 
used to supply transmitters or other 
types of rf power equipment should also 
be protected from large rf voltages. Such 
voltages should be prevented from en- 
tering rectifier circuits by rf filters such 
as that shown in Fig. 51. 


Mercury-vapor rectifier tubes occa- 
sionally produce multi-frequency oscil- 
lations or “hash” which may cause in- 
terference in the af stages of associated 
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equipment and in near-by radio receiv- 
ers. These oscillations are caused by the 
development of a very steep wave front 
at the instant conduction begins in each 
rectifier unit, and may be propagated 
along internal circuit wiring and exter- 
nal power lines or radiated directly by 
the tubes. In a receiver, rectifier “‘hash’’ 
can usually be identified as a broadly 
tunable signal modulated at the rectifier 
“ripple” frequency. (The “‘ripple’’ fre- 
quency is equal to the power-line fre- 
quency times the number of half-wave 
rectifier units conducting independ- 
ently.) 

In some cases, this type of interfer- 
ence can be minimized by the use of very 
short leads to the rectifier anodes. It is 
usually necessary, however, to deter- 
mine whether the interference is trans- 
mitted by radiation or by conduction, 
and to select the most effective method 
for its elimination by experiment. Radi- 
ation of such interference can usually be 
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minimized by shields of the type used to 
protect rectifier tubes against external 
fields. The transfer of such interference 
to a power line can be minimized by the 
insertion of alow-passinductance-capaci- 
tance filter in the input circuit of the 
rectifier, as shown in Fig. 52, or by the 
use of filament and high-voltage supply 
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transformers having electrostatic shields 
between primary and secondary wind- 
ings. Low-pass filters of the type shown | 
in Fig. 58 are also useful. The bypass 
capacitors used in such filters must have 
a voltage rating at least equal to the 
peak voltage developed across each half 
of the transformer secondary (approxi- 
mately 1.4 times the rms voltage). 


Rectifier tubes operated in circuits 
in which peak inverse voltages are 16000 
volts or higher produce X-rays. Because 
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these rays constitute a serious health 
hazard, tubes operated in such circuits 
should be equipped with shielding de- 
signed to absorb X-ray radiation, 

RCA mercury-vapor and inert-gas 
rectifier tubes are equipped with inter- 
nal cathode shields. These shields are 


connected to a filament or heater termi- 
nal designated as the ‘‘cathode-shield’”’ 
or “‘anode-return’’ terminal. When two 
or more gas-rectifier tubes are operated 
from a common filament or heater sup- 
ply, the cathode-shield or anode-return 
terminals of the tubes must be connected 
to the same side of the supply. 


Tube Ratings 


Rectifier-tube ratings usually in- 
clude maximum permissible values for 
peak inverse anode voltage, peak anode 
current, average anode current, and 
fault anode current. Before these ratings 
are defined and their application to rec- 
tifier circuit design is discussed, it is de- 
sirable to define certain other terms fre- 
quently used in connectionwithrectifiers. 


Forward voltage is voltage applied 
between the anode and cathode in the 
direction in which the tube is designed 
to pass current, ?.e., anode positive with 
respect to cathode. Inverse voltage is 
voltage applied between the anode and 
cathode in the direction opposite to that 
in which the tube is designed to pass cur- 
rent, 2.e., anode negative with respect 
to cathode. 


Forward current is current flowing 
through a rectifier as a result of the ap- 
plication of a forward voltage. Reverse 
current is current flowing through a 
rectifier in the direction opposite to that 
of normal conduction. The flow of re- 
verse current in a rectifier is an abnormal 
condition. 


Peak inverse anode voltage is the 
highest instantaneous voltage applied 


between the anode and cathode during | 


the fraction of any input cycle when the 
tube is normally not conducting. A max- 
imum peak-inverse-voltage rating indi- 
cates the highest value this voltage may 
attain without danger of arc-back in the 
tube, electrolysis of glass, and reduced 
tube life. 


Peak anode current is the highest 
instantaneous value reached by the for- 
ward current during the normal conduc- 
tion interval. A maximum peak-anode- 
current rating indicates the highest cur- 
rent the tube can safely conduct during 
this interval. The peak current is deter- 
mined by the duration of the conduction 
interval and, therefore, depends on the 
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type of rectifier circuit in which the tube 
is employed. 


Average anode current is the value 
obtained by integrating the instantane- 
ous anode currents of a rectifier tube 
over a specified time and averaging the 
result. A maximum average-anode-cur- 
rent rating indicates the highest average 
current that should be permitted to flow 
through the tube in the direction of nor- 
mal conduction. This current may be 
measured by means of a dc meter in- 
serted in the anode circuit of the tube. 
When the rectifier load is constant, the 
average anode current may be read di- 
rectly on the meter. When the rectifier 
load is varying, the meter readings 
should be averaged over the period speci- 
fied in the tube data (usually 15 to 30 
seconds). 


Fault anode current is the highest 
current flowing through a rectifier tube 
in the forward direction under abnormal 
or fault conditions, e.g., during a load 
short circuit or an arc-back in an asso- 
ciated tube. A maximum fault-current 
rating indicates the highest current that 
should be permitted to flow through the 
tube in the direction of normal conduc- 
tion over a period not exceeding 0.1 sec- 
ond under fault conditions. Rectifier cir- 
cuits should be designed to limit fault 
currents to values within the maximum 
ratings because even a single fault cur- 
rent of the maximum value will mate- 
rially shorten or terminate the life of 
the tube. 


Rectifier tubes of the same type can 
be connected in parallel to provide in- 
creased output current. When mercury- 
vapor or inert-gas types are operated in 
parallel, it is necessary to employ a resis- 
tor or a small inductance in the anode 
circuit of each tube to assure equal divi- 
sion of the total load current. Stabilizing 
resistors for high-voltage circuits should 
produce an average voltage drop of not 
less than 50 volts. Stabilizing inductors 
should have a value of approximately 
one-sixth henry each for a supply fre- 
quency of 50 to 60 cycles per second. 
Stabilizing inductors are generally pref- 
erable to resistors because they mini- 
mize power losses and help to limit the 
peak anode currents in the tubes. Cen- 
ter-tapped inductors (interphase reac- 
tors) can be used as stabilizing elements 
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for pairs of parallel tubes. These induc- 
tors assure simultaneous starting as well 
as equal division of current. Vacuum 
rectifier tubes do not generally require 
the use of stabilizing devices when 
operated in parallel. 


Corresponding filament terminals 
of mercury-vapor or inert-gas rectifiers 
operated in parallel must be connected 
together. Failure to observe this precau- 
tion will seriously unbalance the voltage 
drops in the paralleled tubes and may 
make it necessary to use undesirably 
high stabilizing impedances. 


Circuits 


The most suitable type of rectifier 
circuit for a particular application de- 
pends on the de voltage and current re- 
quirements, the amount of rectifier “‘rip- 
ple’ that can be tolerated in the output, 
and the type of ac power available. 

_The half-wave single-phase circuit 
shown in Fig. 54 delivers only one pulse 
of current for each cycle of the ac input 
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voltage. Because its output contains a 
very high percentage of ripple, this type 
of circuit is used principally in low-volt- 
age, high-current applications (e.g., in 
power supplies for ac/dc receivers) and 
in low-current, high-voltage applications 
{e.g., in ultor-voltage supplies for kine- 
scopes and other types of cathode-ray 
tubes). 


A full-wave single-phase circuit 
using two half-wave rectifier tubes is 
shown in Fig. 55, and a series single- 
phase circuit in Fig. 56. Although the 
bridge circuit requires four half-wave 
rectifier tubes and three filament trans- 
formers (or three independent filament 
windings), it can deliver twice as much 
output voltage as the two-tube circuit 
for the same anode-transformer voltage, 
and does not require a center-tapped 
high-voltage winding. 
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Fig. 57 shows a half-wave three- 
phase circuit using three rectifier tubes. 
This circuit delivers three current pulses 
per cycle and its output, therefore, 


Fig. 56 


contains a smaller percentage of ripple 
than that of a full-wave single-phase cir- 
cuit. The parallel three-phase circuit em- 
ploying six half-wave rectifier tubes 
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shown in Fig. 58 delivers six current 
pulses per cycle. This circuit delivers 
twice as much output current as the cir- 
cuit shown in Fig. 57 for the same aver- 
age anode current per tube. The balance 
coil used in this circuit assures equal di- 
vision of the load current and proper 
phasing in (or simultaneous starting of) 
the parallel branches. 
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In the series three-phase circuit 
shown in Fig. 59, two half-wave rectifier 
tubes are connected in series across each 
leg of the high-voltage transformer.This 
circuit delivers twice as much output 
voltage as the half-wave three-phase cir- 
cuit shown in Fig. 57 for the same trans- 
former voltage and peak inverse anode 
voltage per tube. Figs. 60 and 61 show 
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half-wave four-phase and six-phase cir- 
cuits, respectively. 


Quadrature Operation 


The filament current of a rectifier 
tube is composed of two components: 
the normal heating current supplied by 
the filament transformer, and the anode 
current, the greater part of which flows 
through the most negative portion of the 
filament. When the filament-supply volt- 
age and anode voltage of a rectifier are 
in phase (the normal relationship when 
both voltages are obtained from the 
same ac supply line), the two compo- 
nents of the filament current reach peak 
value simultaneously during each con- 
duction interval, and cause a localized 
increase in filament temperature which 
may seriously shorten the life of the tube. 


In single-phase rectifier circuits, 
which have a conduction interval per 
tube of 180 degrees, the ratio of peak 
anode current to peak filament-supply 
current is relatively small and the effects 
of “in-phase’’ operation are usually 
negligible. In polyphase rectifier circuits 
having conduction intervals per tube of 
120 degrees or less, however, the ratio of 
peak anode current to peak filament- 
supply current is relatively large, and 
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the use of in-phase filament and anode 
voltages may result in extremely short 
tube life. 

This difficulty can be minimized by 
the use of “Quadrature Operation.”’ In 
this method of operation, the peak value 
of the total filament current is minimized 


Fig. 61 
71 


by supplying the filament of each recti- 
fier tube with voltage out of phase with 
its anode voltage. Although the ideal 
phase relationship between filament- 
supply voltage and anode voltage is 90 
degrees (true ‘‘Quadrature’’), substan- 
tial benefits are also realized at phase 
angles of 60 or 120 degrees, which are 
readily obtainable in three-phase and 
six-phase rectifier circuits. 


Table IV gives the voltage, fre- 
quency, current, and power ratios for 
the basic rectifier circuits shown in Figs. 
54 through 61. These ratios apply for 
sinusoidal ac input voltages. Current 
and power ratios given for inductive 
loads apply only when a filter choke is 
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used between the output of the rectifier 
and any capacitor in the filter circuit. 
This table does not take into consider- 
ation voltage drops which occur in the 
power transformer, the rectifier tubes, 
or the filter components under load con- 
ditions. When a particular tube type has 
been selected for use in a specific recti- 
fier circuit, the ratios given in Table IV 
can be used in conjunction with the tube 
data to determine the parameters and 
characteristics of the circuit. 


Example of the Use of Table IV 


Problem. Select the most suitable 
type of rectifier tube for use in a full-wave 
single-phase circuit which must de- 


TABLE IV 
RATIO Fig. 54 Fig.55 Fig. 56 Fig.57 Fig. 58* Fig. 59 Fig.60 Fig. 61 
Voltage Ratios 
E/Eav mane a beg lel 1S BE 0.854 0.854 0.427 0.785 0.74 
Epmi/E eae 2.83 ASE ZEA 2,45 2.45 2.83 2383 
Epmi/Eav Soe 3.14 ILS EYE 2.09 2.09 1.05 PAG A A 2.09 
Em/Eav 3.14 1257. 1 bay all 1.05 1.05 ikea 1.05 
Er/Eav al 0.472 0.472 ORL 0.04 0.04 0.094 0.04 
Frequency Ratio 
fr/f 1 2 2 3 6 6 4 6 
Current Ratios 
Ip/lIav 1 0.5 0.5 0.33 0.167 0.33 0225 0.167 
Resistive Load 
Ip/lav bays 0.785 0.785 0.587 0.294 0.587 0.503 0.408 
Ipm/lav 3.14 LOT ihe taer 1,21 0.52 1.05 Ley 1.05 
Ipm/Ib oe: 3 14 3.14 3.63 3.14 3.14 4.5 6.3 
Inductive Load® 
Ip/lav - 0.707 0.707 OFT. 0.289 0.577 0.500 0.408 
Ipm/lav - 1 1 1 0.5 1 1 1 
Power Ratios 
Resistive Load 
Pas/Pde 3.49 aA: 1aZ4 - - - = an 
Pap/Pde 2.69 LeZe 1.24 - - - ~ = 
Pal/Pde 2.69 IN 3} 1m 2.4: - - = = 
Inductive Load® 
Pas/Pde - Tht ( Le ali heal 1.48 1.05 Ibe 1.81 
Pap/Pde - 1 eel: Lyall 1.05 1.05 aR ke 1.29 
Pal/Pde - pe eel a ae 1.05 105 a Leras b | 108 


* Bleeder current of 2-per-cent full-load current will provide exciting current for balance coil and thus 


avoid poor regulation at light loading. 
# The use of a large filter-input choke is assumed. 


E=transformer secondary voltage (rms) 
Eav=average dc output voltage 
Epmi=peak inverse anode voltage 

Em=peak de output voltage 

Er=major ripple voltage (rms) 
lavy=average de output current 

Ip=average anode current 

Ip=anode current (rms) 


Ipm=peak anode current 

f=supply frequency 

fr=major ripple frequency 
Pal=line volt-amperes 
Pap=transformer primary volt-amperes 
Pas=transformer secondary volt- 

amperes 

Pdc=de power (Eav X Iay) 


NOTE: Conditions assumed include sine-wave supply, zero voltage drop in tubes, no 
losses in transformer and circuit, no back emf in the load circuit, and no phase-back. 
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liver a de voltage (Eay) of 2500 volts at 
an average de current (Iay) of 500 milli- 
amperes to the input of a filter. Also de- 
termine the rms voltage (E) that must 
be delivered by each half of the high- 
voltage transformer secondary winding. 


Procedure. (1) Determine the max- 
imum peak inverse anode voltage which 
each rectifier tube must withstand.From 
Table IV, the ratio of peak inverse volt- 
age (Ebm,) to de output voltage in sin- 
gle-phase full-wave circuits is 3.14. 


Epmi=3.14 & 2500 = 7850 volts. 


(2) Determine the average anode 
current (Ip) in each tube. From Table 
IV, Ip in a full-wave single-phase circuit 
is one-half the total de output current. 


Ip = 0.5 X 500 = 250 milliamperes. 


(3) Select a tube having suitable 
voltage and current ratings from the 
Rectifier-Tube Selection Guide in the 
Charts Section. The 866-A, which has a 
maximum peak-inverse anode-voltage 
rating of 10000 volts and a maximum 
average-anode-current rating of 250 mil- 
liamperes, meets the requirements. (AI- 
though the 872-A, which has a maximum 
peak-inverse anode-voltage rating of 
10000 volts and a maximum average- 
anode-current rating of 1.25 amperes, 
would also be satisfactory, the 866-A is 
the more economical type for this ap- 
plication.) 

(4) Determine the rms voltage (E) 
which must be developed by each half of 
the high-voltage transformer secondary 
for the rectifier to deliver 2500 volts de 
to the filter at the specified load current 
of 500 milliamperes under full-load con- 
ditions. 


E = 1.11 X (2500 + 15) = 2790 volts (1) 


The second term within the parentheses 
represents the voltage drop in the 866-A. 
For exact calculation of E, the full-load 
voltage drop in one half of the high- 
voltage secondary winding must also be 
added to the values within the paren- 
theses. 


Regulation 


The voltage drops in filter-choke 
windings or current-limiting resistors 
which follow the rectifier, as well as those 
in the rectifier tubes and transformer 
windings, become a very important con- 
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sideration when a rectifier filter is re- 
quired to supply a varying load. Except 
for the drop in a gas-tube rectifier, which 
is substantially constant at all anode- 
current values up to the maximum rating 
for the tube, these drops vary with load 
current and cause a corresponding varia- 
tion in output voltage. This variation is 
known as the voltage regulation of the 
supply, and is usually expressed as the 
per-cent change in output voltage for 
load-current variations between zero and 
the maximum value. For example, a 
power supply which has ano-load output | 
of 1000 volts and a full-load output of 
900 volts has a voltage regulation of 10 
per cent. The regulation of well-designed 
rectifier-type power supplies is usually 
10 per cent or less. 


For good voltage regulation, the 
voltage drops in all sections of the supply 
should be held to a minimum. Voltage 
drops can be minimized by the use of 
transformers and chokes having gener- 
ous overload ratings and low-resistance 
windings, mercury-vapor orinert-gas rec- 
tifier tubes or vacuum types having close 
anode-cathode spacing, and choke-input 
filters employing “‘swinging’’ chokes of 
the proper value. In addition, a “‘bleeder’’ 
resistor drawing about 10 per cent of the 
total output current should be perma- 
nently connected across the output of the 
supply.Although this resistor reduces the 
maximum useful output current slightly, 
it prevents the output voltage from ris- 
ing excessively when the external load 
is reduced, and thus improves regula- 
tion and provides a substantial measure 
of protection for the filter capacitors. It 
also discharges the filter capacitors when 
the equipment is switched off and thus 
minimizes shock hazards. 


Good regulation is desirable even 
when substantially constant output volt- 
age under varying load conditions is not 
a primary requirement. Because good 
regulation minimizes variations in the 
voltage across the output terminals of a 
power supply, its effect is similar to that 
obtained whenavery large bypass capaci- 
tance is connected across the output of 
the supply, ?2.e., the amount of ac ripple 
in the output is substantially reduced. 
The internal impedance of the supply is 
also reduced, so that there is less danger 
of undesirable coupling and feedback in 


associated equipment when the supply 
is used for two or more stages. 


Filters 


The filter employed to minimize rip- 
ple in the output of a rectifier may be 
either a choke-input or a capacitor-input 
type. Careful consideration must be given 
to the selection and design of the filter 
if the maximum ratings of the tubes are 
not to be exceeded. 


One of themostimportant considera- 
tions in the choice and design of a filter 
is its effect on the peak current in the 
rectifier circuit, and particularly on the 
current surge which occurs when the 
rectifier circuit is turned on. The sudden 
application of anode voltage to a recti- 
fier causes a sudden flow or surge of cur- 
rent. The maximum value of this current 
is determined by the instantaneous am- 
plitude of the ac input voltage and the 
surge impedance of the rectifier circuit. 
If the rectifier output is shunted by a 
large capacitor, the surge impedance is 
low and, therefore, the surge current 
may reach dangerously high values. On 
the other hand, if a relatively large choke 
is connected between the rectifier and 
the first filter capacitor, the surge im- 
pedance is high, and the surge current 
usually does not exceed the normal peak 
current through the tubes. 


Choke-input filters limit surge and 
normal peak currents and, therefore, 
makeit possible to obtain maximum con- 
tinuous de output current from rectifier 
tubes under the operating conditions 
most favorable for long tube life. They 
also provide the best regulation and are 
especially recommended for use with 
rectifiers employing mercury-vapor and 
inert-gas tubes or vacuum tubes having 
closely spaced electrodes. An additional 
advantage of choke-input filters is that 
their performance can be predicted ac- 
curately by calculation. 


Capacitor-input filters provide the 
highest de output voltages obtainable 
from given transformers and rectifier- 
tube combinations. They cause high cur- 
rent surges when the circuit is turned 
on, however, and have poor voltage 
regulation. In addition, the dc load cur- 
rent obtainable from a given rectifier- 
tube-and-transformer combinationisless 
when a capacitor-input filter is used 
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than when a choke-input filter is used. 


When acapacitor-input filteris used, 
a current-limiting resistor should be con- 
nected between the rectifier tubes and 
the filter to limit current surges. The 
total resistance, Rt, required to limit the 
surge current to a safe value, including 
the effective resistance of the power- 
transformer secondary (or one half of 
thesecondary of a full-wave transformer) 
is a function of the de output voltage 
(Eay) and the rated peak anode current 


(Ipm) of the tube. 
K x EBay 


Ri I 
pm 
The factor K is equal to 3.14 for the cir- 
cuit shown in Fig. 54, 1.57 for the circuits 
shown in Figs. 55 and 56, 1.21 for the cir- 
cuit of Fig. 57, 1.11 for Fig. 60, and 1.05 
for Figs. 59 and 61. The balance coil used 
in the circuit shown in Fig. 58 limits the 
peak anode current so that a limiting 
resistor is not needed. The current-lim- 
iting resistor may beshort-circuited.after 
the rectifier-filter system has been 
switched on to avoid a reduction in use- 
ful de output voltage. The resistor must 
be employed, however, each time the 
circuit is switched on. Capacitor-input 
filters may be used in rectifier circuits 
employing mercury-vapor or inert-gas 
rectifier tubes only when a current-limit- 
ing resistor is used as described above. 


Design of Choke-Input Filters 


The filter-design charts shown in 
Figs. 62 and 68 permit quick determi- 
nation of inductance and capacitance 
values for choke-input filters for use with 
full-wave single-phase rectifier circuits 
operating from 60-cycle supplies. For 
other supply frequencies, the inductance 
and capacitance valuesindicated by these 
charts should be multiplied by the ratio 
60/f, wherefisthesupply frequency used. 


The chart shown in Fig. 62 is used 
to determine component values forsingle- 
section choke-input filters or for the first 
section of a multisection choke-input fil- 
ter. Single-section and double-section 
choke input filters are shown in Fig. 64. 
The Ry curves in Fig. 62 are used to de- 
termine the minimum value of choke in- 
ductance required. The equivalent load 
resistance (Ry) in ohms is equal to the 
de output voltage (Eay) of the rectifier 
in volts divided by the load current (Ip) 
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in amperes. A de output voltage equal 
to 90 per cent of the rms voltage (E) per 
rectifier-tube anode is used in this calcu- 
lation (from Table IV, E/Eagy = dees a 0 
This value does not include the voltage 
drops in the power transformer, filter 
choke, or rectifier tubes. The load cur- 
rent used must assure operation of each 
rectifier tube within its maximum aver- 
age-anode-current rating. Inductance 
and capacitance values must always lie 
in the region of the chart above the 
applicable Ry curve. 


The K curves in Fig. 62 indicate 
combinations of minimum filter induc- 
tance (Li) and maximum filter capaci- 
tance (Ci) which will keep the peak an- 
ode currents (Ipm) of the rectifier tubes 
within their maximum ratings at a given 
rms anode voltage. The factor K is equal 
to the de voltage from the rectifier tubes 
at the input to the filter (in volts) divided 
by the maximum peak-anode-current 
rating of the rectifier tubes (per anode, 
in amperes). The K curves shown in Fig. 
62 represent the following relation: 

Li = Ci X (K/1000) 
Filter component values must al- 


ways lie in the region of the chart to the 
left of the proper K line. 


When a particular rectifier tube is 
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used at its maximum peak-inverse-an- 
ode-voltage rating and maximum peak- 
anode-current rating simultaneously, the 
applicable K line may be determined di- 
rectly by placing a ruler across the ap- 
propriate pair of dashed lines shown in 
Fig. 62. When a tube is used at voltages 
below its maximum peak-inverse anode- 
voltage rating, a lower value of K de- 
termined from the above equation must 
be used. 


The Ry and K curves, therefore, in- 
dicate limiting values of inductance and 
capacitance which will assure that aver- 
age.and peak anode-current ratings of 
the rectifier tubes will not be exceeded. 
Filter-component values can now be 
chosen within the wedge-shaped portion 
of the chart outlined by the appropriate 
Ry, and K curves on or above the Ep, 
line for the maximum percentage of rip- 
ple which can be tolerated in the output 
of the filter section. 


In power supplies for ew transmit- 
ters, a ripple of not more than 5 per cent 
is usually satisfactory. Power supplies 
for variable-frequency oscillators and 
phonetransmitters generally should have 
ripple of 0.25 per cent or less. Power- 
supply ripple in high-gain speech am- 
plifiers and receivers should not exceed 


0.1 per cent to prevent hum modulation 
of output signals. 


The most economical method of ob- _ 


taining ripple voltages below 1 per cent 


ER2—PER CENT 


| ele) 
foc. (HENRIES x MICROFARADS) 
Fig. 63 


is by the use of double-section filters of 
the type shown in Fig. 64(b). Values of 
L, and C, for the second section of such 
filters are determined from the chart 
shown in Fig. 68. After the value of Er, 
for the first section is determined, the 
values of L, and C, (as a product) for 
any desired ripple percentage Ep, at the 
output of the second filter section may 
be determined from the appropriate Ep, 
curve in Fig. 68. Although any values of 
inductance and capacitance having the 
indicated product L. * C, will provide 


L} 
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the desired filtering, serious instability 
may result if the combination selected 
is resonant at or near the ripple fre- 
quency. The inductance of L», therefore, 
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should always be greater than 


38 xX (C, + C2) 
ZX (Cyc Gy) 

For applications in which the load 
resistance (Ry,) varies over a wide range, 
some means should be used to limit the 
resulting variation in output voltage. A 
bleeder resistor may be inserted across 
the filter output to restrict the range 
over which the effective load varies or 
an input choke having an inductance de- 
termined by the maximum load resist- 
ance attained may be used. The most 
economical method for minimizing out- 
put-voltage variations, however, is by 
the use of a “swinging” input choke. 


The inductance of a well-designed 
swinging choke varies inversely with 
load current. The required minimum 
and maximum inductance for the choke 
can be determined from Fig. 62 at the 
intersections of the appropriate K curve 
with the curves for maximum and mini- 
mum Ry. It is generally most econom- 
ical to select low values of swinging- 
choke inductance and obtain the re- 
quired smoothing by the use of additional 
filter sections employing non-swinging 
(‘“‘smoothing’’) chokes. 


Examples of Filter Design 
Single-Section Filter 


Problem: A full-wave rectifier op- 
erating from a 60-cycle source and em- 
ploying two 872-A mercury-vapor tubes 
has a de output voltage of 3200 volts. 
Design a single-section choke-input filter 
which will (a) limit output ripple to 5 
per cent at a load current equal to the 
combined maximum dc _ load-current 
ratings of the tubes (2 « 1.25 = 2.5 am- 
peres); (b) keep the peak anode current 
of each tube within its maximum peak- 
anode-current rating (5 amperes). 


Procedure: Ry = 3200/2.5 = 1280 
ohms. The value K = 3200/5 = 640. The 
curve for K = 640 in Fig. 62 would lie 
between the curves for K = 600 and K 
= 800 and, consequently, would be 
above the position where the curve for 
Ry = 1270 would be shown. Therefore, 
any combination of inductance and 
capacitance along the curve Er; = 5 per 
cent to the left of K = 640 will satisfy 
the requirements. A 5-henry choke and 
a 5-microfarad capacitor would be a 


suitable combination. 


Two-Section Filter 


Problem: A 60-cycle full-wave rec- 
tifier employing two 866-A mercury- 
vapor tubes delivers 2500 volts de at 
full load to the input terminals of the 
filter. Design a two-section filter which 
will (a) limit the output ripple to 0.5 
per cent at a load current equal to the 
combined maximum dc _ load-current 
ratings of the tubes (2 x 0.25 = 0.5 am- 
pere); (6) keep the peak anode current 
of each tube within its maximum peak- 
anode-current rating (1.0 ampere). Be- 
cause the voltage regulation must be 
good from no load to full load, the input 
choke shall be of the “‘swinging”’ type. 


Procedure: At maximum load, Ry 
= 2500/0.5 = 5000 ohms. K = (2500 x 
1.11) /1.0 = 2775. Because the curve in 
Fig. 62 for Ry, = 5000 ohms would be 
completely below the curve for K = 
2775, the maximum-load value of Ry 
(minimum R,) need not be considered in 
the selection of constants for the first 
filter section. If an Ep, of 10 per cent at 
the output of the first filter section is as- 
sumed to be satisfactory, the minimum 
swinging-choke inductance and the cor- 
responding value for the first-section 
filter capacitor are selected along the 
curve Er, = 10 per cent to the left of 
the curve for K = 2775. Suitable values 
would be L; = 138.5 henries and C; = 1 
microfarad. The maximum inductance of 
the swinging choke should be as high as 
practical. If a maximum value of 25 hen- 
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ries is chosen, the minimum-load value 
of Ry (maximum Ry) at which the regu- 
lating action of the choke will be effec- 
tive is indicated by the point at which 
the 1-microfarad line intersects the line 
for 25 henries. This point corresponds to 
an Ry, of 26000 ohms. Therefore, a 
bleeder having a resistance of not more 
than 26000 ohms should be used to pre- 
vent the de output voltage from rising 
excessively when the load is removed. 
The bleeder draws a current of 2500/ 
26000, or 0.096 ampere, and is required 
to dissipate 2500 x 0.096, or 240 watts. 
Because the maximum average current 
which can be supplied by two 866-A’s in 
a full-wave circuit is 0.5 ampere, the 
useful load current available from the 
rectifier filter combination is 0.500 — 
0.096 0.404 ampere, or 404 milli- 

amperes. 


The second filter section (LC) 
must reduce the ripple from the value of 
10 per cent at the output of the first fil- 
ter section to a value of 0.5 per cent. 
From Fig. 63, the value of the product 
L2C, at the intersection of the curve for 
ER; = 10 per cent with the line for Ep, 
= 0.5 per cent is 37. If C. is chosen to be 
2 microfarads, then L,; should have an 
inductance of 18.5 henries. The value 
chosen for L, should be checked to de- 
termine whether resonance effects will 
be present, 7.e., L. should be equal to, or 
greater than, 3x (1+2) /[2 (1 x2)]=9/4 
= 2.25. Because the value of 18.5 henries 
selected for L». is considerably greater 
than 2.25, the filter design is satisfactory. 


Interpretation 


The tube data given in the Tube 
Types Section include maximum ratings, 
typical operation values, characteris- 
tics, and characteristics curves. 


A maximum rating, as applied to a 
tube, is a limit on a particular operating 
parameter (such as voltage, current, 
temperature, or frequency) or on a com- 
bination of parameters. Operation above 
these maximum ratings may not only 
impair the performance of a tube but 
also shorten its life considerably. 


RCA power tubes may carry as 
many as three different kinds of ratings, 
based on operating conditions encoun- 
tered in different types of service. The 
three general types of service may be 
defined as follows: 

Continuous Commercial Service 
(CCS) covers applications involving con- 
tinuous tube operation in which maxi- 
mum dependability and long tube life 
are the primary considerations. 

Intermittent Commercial and Ama- 
teur Service (ICAS) covers applications 
in which high tube output is a more im- 
portant consideration than long tube 
life. The term ‘‘Intermittent Commer- 
cial’’ in this title applies to types of serv- 
ice in which the operating or ‘‘on’’ peri- 
ods do not exceed 5 minutes each, and 
are followed by “‘ofi’”’ or stand-by periods 
of the same or greater duration. The 
term ‘‘Amateur Service’’ covers other 
applications where operation is of an in- 
frequent or highly intermittent nature, 
as well as the use of tubes in “‘amateur”’ 
transmitters. ICAS ratings generally are 
considerably higher than CCS ratings. 
Although the ability of a tube to produce 
greater output power is usually accom- 
panied by a reduction in tube life, the 
equipment designer may decide that a 
small tube operated at its ICAS ratings 
meets his requirements better than a 
larger tube operated within CCS ratings. 


Intermittent Mobile Service (IMS) 
covers applications in which very high 
power output for short periods is re- 
quired from equipment of the smallest 
practical size and weight. Tube ratings 
for IMS service are based on the prem- 
ise that transmitter ‘‘on’”’ periods do 
not exceed 15 seconds each, and are fol- 
lowed by ‘‘off’? periods of at least 60 


of Tube Data 


seconds duration. In equipment tests, 
however, maximum ‘“‘on’’ periods of not 
more than 5 minutes each followed by © 
“‘off’”’? periods of at least 5 minutes are 
permissible, provided the total ‘‘on’” 
time of such test periods does not ex- 
ceed 10 hours during the life of the tube. 
Although tubes operated under IMS rat- 
ings may have a life of only about 100 
hours, the use of these ratings is eco- 
nomically justified where high power 
must be obtained intermittently from 
very small tubes. 


Each maximum rating of a tube 
must be considered with respect to all 
other ratings given for that tube, so that 
the use of any one maximum rating will 
not cause any other maximum rating to 
be exceeded. For example, if the product 
of the maximum plate-voltage and max- 
imum plate-current ratings exceeds the 
maximum permissible de plate input, 
then either the plate voltage or the plate 
eurrent, or both, must be reduced. As an 
illustration, the maximum CCS ratings 
for Class C Telegraphy operation of 
type 812-A are: plate volts, 1250 max; 
plate milliamperes, 175 max; plate in- 
put, 175 watts maz. It is apparent that 
when the maximum plate voltage of 
1250 volts is used, the de plate current 
must be reduced to 140 milliamperes or 
less if operation is to be within the 175- 
watt maximum plate-input rating. On 
the other hand, if the maximum plate 
current of 175 milliamperes is to be used, 
it will be necessary to reduce the plate 
voltage to 1000 volts or less to avoid 
exceeding the 175-watt maximum input 
rating. 

The tube ratings given in this Man- 
ual are “Absolute Maximum?” ratings, 
unless otherwise indicated. The equip- 
ment designer must select operating val- 
ues which are sufficiently below these 
absolute-maximum ratings so that no 
rating will ever be exceeded under any 
usual condition of supply-voltage varia- 
tion, load variation, or manufacturing 
variation in the equipment itself. 


A few of the low-power tubes listed 
in this Manual are rated under the 
*‘Design-Center” system. This system, 
which is used principally for tubes in- 
tended for home-instrument applica- 
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tions, is designed to provide satisfactory 
average performancein the greatest num- 
ber of equipments on the premise that 
they will not be adjusted to local power- 
supply conditions at time of installation. 
Equipment for use on ac or de power 
lines should be designed so that the de- 
sign-center maximum values are not ex- 
ceeded at a line-voltage-center value of 
117 volts. In equipment designed for use 
with storage-battery-with-charger sup- 
ply or similar supplies, plate voltages, 
screen-grid supply voltages, dissipations, 
andrectifier output currents should never 
exceed 90 per cent of the design-center 
maximum ratings for a terminal poten- 
tial at the battery source of 2.2 volts per 
cell. Equipment for use with “B” bat- 
teries should be designed so that under 
no condition of battery voltage will the 
plate voltages, screen-grid supply volt- 
ages, or dissipations ever exceed the maxi- 
mum rated values by more than 10 per 
cent. 


Values shown in tube data under 
“Typical Operation”? should not be in- 
terpreted as ratings. These values repre- 
sent operating conditions within the 
maximum ratings of a tube that are suit- 
able for a particular application, and 
do not imply that the tube cannot be 
operated satisfactorily under other con- 
ditions in the same application. The 
choice of the most suitable tube oper- 
ating conditions for any particular ap- 
plication should be based on a careful 
consideration of all pertinent factors. 


The values for grid-bias voltages, 
other electrode voltages, and electrode 
supply voltages are given with reference 
to a specified datum point as follows: 
For tube types having filaments heated 
with dc, the negative filament terminal 
is taken as the datum point to which 
other electrode voltages are referred. For 
types having filaments heated with ac, 
the filament mid-point (i.e., the center 
tap on the filament-transformer secon- 
dary, or the mid-point on a resistor shunt- 
ing the filament) is taken as the datum 
point. For types having indirectly heated 
unipotential cathodes, the cathode is 
taken as the datum point. 
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Electrode voltage and current rat- 
ings are in general self-explanatory, but 
a brief explanation of other ratings will 
aid in the understanding and inter- 
pretation of tube data. 

Plate Input is the total power sup- 
plied to the plate. It is the product of 


the de plate voltage (Ep) and the direct 
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current flowing in the plate circuit (Ip). 


Plate Dissipation is the power lost 
in the form of heat as a result of electron 
bombardment of the plate. It is the dif- 
ference between the power supplied to 
the plate of the tube (plate input) and 
the power delivered by the tube to the 
load circuit. 

Power Output is the output obtain- 
able from the tube itself and is equal to 
plate-input power minus plate dissipa- 
tion. The useful power actually delivered 
to the tube load, however, depends on 
the circuit efficiency, the operating fre- 
quency, and other variable factors. 

Grid-No.2 (Screen-Grid) Input 
is the de power supplied to the 
screen grid of a multigrid tube, and is 
the product of the screen-grid voltage 
and screen-grid current. This power is 
dissipated in the form of heat by the 
screen grid as a result of electron bom- 
bardment. 

Grid (or Grid-No.1) Driving Power 
is the actual signal-power input to the 
control grid plus the power lost in the bias 
supply.It is given by the formulaWa=0.9 
Eglc, where Wa is the grid driving power 
in watts, Eg is the peak signal voltage 
applied to the grid in volts, and I, is the 
average grid current in amperes. This 
value does not includesignal-power losses 
that occur in the tube, grid-tank circuit, 
socket, or wiring, or tube losses caused 
by electron transit-time effects (except 
where the value given in the tube data 
is for a specific operating frequency). 

Peak Heater-Cathode Voltage rat- 
ings are given only for tubes that have 
separate cathode and heater terminals. 
These ratings indicate the highest in- 
stantaneous voltage that may be applied 
between a heater and cathode without 
breakdown of the insulation between 
these electrodes. 


Charts 


RCA transmitting tubes are classi- this frequency provided the plate volt- 
fied in this Section according tothetypes age and plate input are reduced. Chart I 
of service for which they are designed. shows the relationship between oper- 
The maximum frequency for full input ating frequency and the maximum per- 
is given in Charts I and II. Most tube  missible percentage of maximum rated 
types, however, can be operated above plate voltage and plate input. 


1. Power Tubes for Class C Telegraphy Service 


Maximum Plate Ratings (per tube) Per Cent of 
Absolute Values Except as Noted Maximum Plate 


——- CCS ICAS: Volts and Input 
Dissi- Dissi- for Indicated 
Type pation DC Input pation DC Input Frequencies Type 
No. Watts Volts Watts Watts Volts Watts % Me No. 
TRIODES; 
958-A 0.68 1358 0.958 - = - = - 958-A 
3A5 il 135 2 _ - - 100 40 3A5 
6F4 7s 1508 - - =: cz ‘4 = 6F4 
6026 3 150 3.3 = - - 100 400 6026 
5876 6.25 360 9 = - - 100 1700 5876 
5893 4 320 11 8 400 16 100 1000 5893 
6263 8 300 13 13 400 22 100 500 6263 
6264 8 330 13 18 400 22 100 500 6264 
5556 10 350 14 Re = oa 100 6 5556 
75 15 
50 30 
809 25 750 75 30 1000 100 100 60 809 
88 70 
; 50 120 
8025-A 404 10004 T54 30 1000 50 100 500 8025-A 
70® 600 
811-A \ 45 1250 175 65 1500 260 100 30 811-A 
812-A 89 60 812-A 
70 8 
55 100 
826 45 1000 95 55 1000 130 100 250 826 
80 300 
808 50 1500 200 15 2000 300 100 30 808 
75 60 
834 50 1250 125 - _ = 100 8 
80 170 34 
53 350 
8264 60 1000 125 15 1250 175 100 250 8264 
80 300 
8005 15 1250 240 85 1500 300 es o 8005 
60 100 
2C39-A 100 1000 _ - - - 100 2500 2C39-A 
810 810 
3000 f 125 2000 500 175 2500 750 eo o { 8000 
50 100 
805 125 1500 315 - ~ 100 30 805 
82 45 
55 80 
5713 250 1500 450 - = ~ 100 220 5713 
61614 250 1600 400 ~ ~ - 100 900 61614 
80 1200 
val 1400 
62.5 1650 
62.5 2000 
833-A 800 3000 1250 350 3300 1500 ane 80 833-A 
50 
1a 465) 
833-A4 400 4000 1800 450 4000 2000 100 20 833-A4 
83 50 
65 15 
5786 600 3000 1500 - _ - 100 160 5786 
63834 600 1500 600 ~ _ - 100 2000 63834 
7, Ratings apply also for Class C FM Telephony Service. * Refers to plate volts only, 
Design-Center Value. ¢ Refers to plate input only. 
“ With forced-air cooling. “ Push-pull type. 
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Type 
No, 


PENTODES: 
5618 


802 


1613 


BEAM POWER TUBES: 


2E24 
2E26 


837 


5763 } 
6417 
832-A0 


6159 
6883 


65249 i 


6146 


6850 
8159 
807 i 
1625 
829-Bo 
829-B°4 
58949 


814 


4-65A 
828 


A4E27 / 
8001 


813 


4E27A/ 
5-125B 


4-125A/ 
AD21 


4X150A“ i 
4X150D“ 


4-250A/ 
5D22 


AXS500A* 
827-R“ 


# #4 © 4° See preceding page. 


1. Power Tubes for Class C Telegraphy Service (cont.)7 


Dissi- 
pation 
Watts 


10 


10 


10 


12 


12 
15 
20 


20 


20 


25 


30 


40 


40 


50 


65 
70 


75 


100 


125 
125 


150 
250 


500 
800 


ccs 


DC 
Volts 


350 


500 


500 


300 
750 
600 


500 


400 


600 


750 


750 


600 


1250 


3000 
1250 


4000 


2000 


4000 
3000 


1250 
4000 


4000 
3500 
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Input 
W atts 


25 


30 


67 5 


1500 


Dissi- 
pation 
Watts 


5 
18 


13.5 


125 


Maximum Plate Ratings (per tube) 
Absolute Value Except as Noted 


ICAS 


DC 
Volts 


300 


600 


Per Cent of 
Maximum Plate 
Volts and Input 

for Indicated 

Frequencies 


% Mc 
100 100 
904 165 
100 30 
16 55 
55 100 
100 45 
90 60 
85 90 
100 125 
83 150 
15 160 
68 175 
100 20 
76 40 
62 60 
100 50 
80¢ 175 
100 200 
89 250 
100 60 


794 67° 120 


100 425 
80 175 
70 200 

100 60 
80 80 
55 125 

100 200 
89 250 

100 200 
89 250 

100 250 
96 300 
90 400 
83 500 

100 30 
80 Be 
64 7 

100 50 

100 30 
80 ae 
65 a 

100 75 
75 120 
50 150 

100 30 
87 45 
75 60 
50 120 

100 15 

100 120 
80e 150 
64° 200 
56® 250 

100 500 

100 110 
85° 125 
74@ 150 

100 120 

100 110 


Type 
No. 


5618 
802 


1613 


2E24 
2E26 


837 


5763 
6417 
832-A7 


6146 
6159 
6883 


65244 
6850 


8159 
807 
1625 
829-B2 
829-Bo4 
58949 


814 


4-65A 
828 


4E27/ 
8001 


813 


AE27A/ 
5-125B 


4-125A/ 
AD21 


AX150A4 
4X150D4 


4-250A/ 
5D22 


AX500A“ 
827-RA 


SS 


Il. Power Tubes for Plate-Modulated Class 


Maximum Plate Ratings (per tube) 


Absolute Values 
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% 


C Telephony Service 


Maximum 
CES ICAS Frequency 
Dissi- Dissi- For Full 
pation DC Input pation DC Input Input® 

Type Type 

No. Watts Volts Watts W atts Volts W atts Mc No. 
TRIODES: 
5893 5 260 8.5 5.5 320 10.5 1000 5893 
6263 5.5 275 9 9 330 15 500 6263 
8025-A 274 8004 504 20 800 33 500 8025-A 
eat 30 1000 115 45 1250 175 300 ee 
826 30 800 60 45 1000 95 250 826 
8264 40 800 75 60 1000 125 250 8264 
8005 50 1000 160 15 1250 240 60 8005 
2C39-A 70 600 - - - = 2500 2€39-A 
ae } 85 1600 335 125 2000 500 30 { nie 
61614 167 1300 270 ~ ~ 2 900 61614 
833-A 200 2500 835 250 3000 1000 30 833-A 
833-A4 270 3000 1250 350 4000 1800 20 833-A4 
57864 400 2500 1000 - - = 160 57864 
63834 400 1200 400 = - - 2000 63834 
BEAM POWER TUBES: 
ou 6.7 400 20 9 500 27 125°) ee 
ae 8 250 10 12 300 15 Bom fee 
832-A2 10 600 22 15 600 36 200 832-A9 
$146 6146 
$159 13.3 480 45 1627 600 67.5 60 1139 
6883 6883 
68500} «18.5 400 45. 16.7 500 55 100 fy {320m 
8150 13.5 325 40 20 400 60 125 8159 
Wea } 16.5 475 40 25 600 60 60 { ees 
829-B2 21 600 67.5 28 600 90 200 829-89 
829-Bo4 28 600 90 40 600 120 200 829-B04 
58940 27 450 72 s = ~ 250 589429 
4-65A 45 2500 _ = = - 50 4-65A 
828 AT 1000 135 70 1250 200 30 828 
813 67 1600 240 100 2000 400 30 813 
4-125A/ 4-125A/ 

AD21 85 2500 - = - = 120 4D21 
ARIs00} wi DOOR AIO. jon 6 Gis Nh Ia 
4-250A/ 4-250A/ 
5D22 165 3200 = - - - 110 5D22 


® Reduction in ratin 


gs at higher frequencies are 


given in Chart, I, P 
phy Service. 


ower Tubes For Class C Telegra- 
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“ With force 


d-air cooling. 


° Push-pull type. 
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Ill. Power Tubes for AF Power Amplifier and Modulator Service 


Maximum Plate Ratings (per tube) 
Absolute Values 


ee CCG = SIE HICKS 
Dissi- Dissi- 
pation DC Input pation DC Input Class 
Type of Type 
No. W atts Volts Watts Watts Volts Watts Service No. 
TRIODES: 
5556 7.5 350 oe . f = A 5556 
811-A 811-A 
eat AB 1250 165 65 1500 235 Be ah 
8005 75 1250 225 85 1500 250 B 8005 
845 100 1250 150 &S 2 = AB, 845 
810 810 
on } 125 2500 425 175 2750 510 B { ple 
805 125 1500 315 - e = B 805 
300 3500 1125 350 3300 1300 
833-A° { 400 4000 1600 450 4000 1800 \ B 833-A 
57864 600 4000 1500 - fa = B 5786 
63834 600 1500 600 - E: A A 6383 
PENTODES: 
5618 = Y 2 5 300 = ie 5618 
802 15 500 15 18 600 18 A 802 
BEAM POWER TUBES: 
2E26 10 400 30 1275 500 37.5 AB2 2E26 
2E24 10 400 30 13.5 500 37.5 AB. —_2E24 
6146 6146 
6159 20 600 62.5 25 750 90 AB: 16159 
6883 6883 
65240 65249) 
ot 20 500 70 25 600 eS TOD ee cog 
g15o 20 400 60 25 500 15 AB, 8159 
1614 21 375 40 25 550 60 AB: 1614 
807 807 
oon 25 600 60 30 750 aU EST Ane ere 
829-B9 30 750 100 = = 3 AB: —829-B2! 
58949 40 600 120 = . 2 B 58940 
4-65A9 65 3000 - = is = AB,  —4-65A7 
828 70 1750 225 80 2000 270 AB: 828 
813 100 2250 360 125 2500 450 AB: 813 
4-125A 4-125A/° 
AX150A E 4X150A 
4X150D } 150 1250 = a = AB» { 4X150D 
4-250A . A AB: —4-250A/" 
$p22 280 400 7 ie AB, 5D22 
4 With forced-air cooling. © Push-pull type. 
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Type 
No. 
BCS 


3E29 


4C33 
5618 
5763 


5794 
5893 


5946 


6026 


6161 


6264 
6293 


6383 
6417 


6524 
6562 


6850 
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IV. Power Tubes for Special Applications 


Description 
Twin Power Triode 


Twin Beam Power 
Tube 


Power Triode 


Power Pentode 


Beam Power Tube 


Fixed-Tuned 
Oscillator Triode 


Medium-Mu Triode 


Power Triode 


Oscillator Triode 


Power Triode 


Medium-Mu Triode 


Beam Power Tube 


Power Triode 


Beam Power Tube 


Twin Beam Power 
Tube 


Fixed-Tuned 
Oscillator Triode 


Twin Beam Power 
Tube 


Applications 
Control Amplifier 


Rectangular-Wave 
Pulse Modulator 


Class C Plate- 
Pulsed Oscillator 


Frequency Multi- 
plier 


Frequency Multi- 
plier 


Radiosonde Service 


Plate-Pulsed Oscil- 
lator and Fre- 
quency Doubler 

Plate-Pulsed Oscil- 
lator and Ampli- 
fier 

Radiosonde Service 


Frequency Multi- 
plier 


Frequency Multi- 
plier 


Rectangular-Wave 
Pulse Modulator 


Frequency Multi- 
plier 


Frequency Multi- 
plier 
Frequency Tripler 


Radiosonde Service 


Frequency Tripler 
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Features 


For use with duty factors between 
0.0001 and 1.0 at a maximum averaging 
time of 1200 microseconds. 


Compact, forced-air-cooled radiator 
type used with full input up to 625 Me. 


Seven-pin miniature type used as 
doubler or tripler up to 80 Me. 


Nine-pin miniature type used as 
doubler or tripler up to 175 Me. 


Pencil type having integral reso- 
nators for use at 1680 Me. 


Pencil type used as oscillator up to 
3300 Me and as doubler up to 1000 
Me. 


Compact, forced-air-cooled radiator 
type used with full input up to 1300 
Mceand with reduced input up to 2000Me. 


Subminiature type for use at 400 Me. 


Compact, forced-air-cooled radiator 
type used with full input up to 900 Mc, 


Pencil type used as tripler up to 510 
Me at altitudes up to 60,000 feet. 


For use with duty factors up to 1.0 
at a maximum averaging time of 
10,000 microseconds. 


Compact, liquid-and-forced-air-cooled 
type used as doubler up to 900 Me. 


Identical with type 5763 except for 
12.6-volt, 0.375-ampere heater. 


Used with full input up to 100 Me and 
with reduced input up to 470 Me. 


Pencil type having integral resonators 
and external cathode tab for use at 
1680 Me. 


Identical with type 6524 except for 
12.6-volt, 0.625-ampere heater. 
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V. Rectifier Tubes 


Unless otherwise specified, maximum ratings are absolute values 


Maximum Maximum Temper- 
Anode or Plate Peak Inverse ature Filament (F) 
Amperes Anode or Range 4 or Heater (H) 
Average Peak Plate Volts Ae Volts Amperes Type No. 
Half-Wave Mercury-Vapor Types: 
0.125 0.5 7500 20 to 60 Zc OV anc O 816 
10000 25 to 60 
0.25 LEO 50004 25 to 70 Zeoeby =5),0 866-A 
0.5 2.0 2500 25 to 70 
10000 20 to 60 872-A 
1.25 5.0 o608 Bee emt OL aS se) Boag 
1.50 6.0 15000 a to 50 pe 
1.75 w0 10000 to 60 { -A 
te 0c 150008 20 to 50 5.0F 10.0 1673 
: : 100008 20 to 60 
5000 30 to 60 
2.50 15.0 2000 30 to 80 50H 455 5558 
4.0 16.0 10000 25 to 50 
Half-Wave Gas Types: 
aa rope eyes ans “W5to-+90 2.65 F 5.0 ~ 3828 
0.50° 2708 4500° —75 to +90 Zao 7b 1.0 3B25 
Half- Wave Vacuum Types: 
0.130 0.800 6000 = Pets 18 AL 1616 
0.25 a0 5000 —- 2D. ee 50 836 
Full- Wave Vacuum Types: 
0.1504 2800 : 
0.1754 0.650 2400 - By In at 5R4-GY @ 
0.250 2100 


4 Operating condensed-mercury temperature range ® For frequency of power supply of 500 cps maxi- 
for mercury-vapor types; ambient-temperature mum. 

range for gas types. 4 With capacitor input to filter. 

“For frequency of power supply of 1000 cps max- @ Maximum ratings for this type are on design- 


ee center basis. 
® Quadrature operation. 


VI. Receiving Tubes for Class C Telegraphy Service 


Ratings apply only for use as rf power amplifier and oscillator in amateur service 


Maximum ICAS Ratings, Absolute Values Maximum Mu-Factor, 


DC DC DC DC Grid- Plate Frequency Grid No.2 
DC Grid- _Grid- DC Grid- Grid- No.2 _ Dissi- for Full to Type 
gon Plate No.2 No.1] Plate No.2 No.1 Input pation Input Grid No.1 No, 
(Approx.) Volts Volts Volts* Ma Ma Ma Watts Watts Mc 
ey. 250 100. 1b 4.0 3.0 81,0 9 3°5 60 9.5 6AK6 
5.5 350 = —-100 25 - 8.0 = 5.0 60 18" 6C4 
eS 375 250 -15 30 9.0 5.0 1.5 9.0 30 22 6AG7 
11.0 350 250 -100 AT ao 5.0 2.0 8.0 60 10 6AQ5 
11.0 350 250 -100 47 te 5.0 2.0 8.0 30 9 6V6 
14.0 400 275  -100 50 11.0 5.0 3.0 1275 30 tl 6F6 
28.0 400 300 -125 100 12.0 5.0 3.5 21.0 30 8 6L6 


4 Grid-No.1-circuit resistance must not exceed 0.1 megohm. 
® For triode, this value is the amplification factor. 
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Structure of RCA 


UHF Power Triode 


RCA Tube Types 


This section contains technical descriptions of RCA tubes used instransmitting, 
industrial, and amateur equipment. It includes data on current types, as well as 
information on those RCA discontinued types in which there may still be some 
interest as to characteristics. 

In choosing tube types for the design of new electronic equipment, the designer 
is referred to the inside back cover for information regarding the availability of the 
latest RCA Preferred Types List and for a listing of RCA Tube Types Not Ree- 
ommended for New Equipment Design. 

Tube types are listed in this section according to the numerical-alphabetical- 
numerical sequence of their type designations. For Legend for Base and Enve- 
lope Connection Diagrams, see inside back cover. 


UHF POWER TRIODE 


ce Forced-air-cooled type used as rf 
power amplifier, oscillator, and fre- 
quency multiplier. May be used at full 2 C39-A 
input up to 2500 Mc and at higher fre- 
quencies in cathode-drive circuits of 


the coaxial-cylinder type. Class C Telegraphy maximum CCS plate dissipation, 
100 watts. 


K 
H H 


HEATER VOLTAGE (AC/DC)°........ EL ee ee oe 6.3 + 10% volts 
ee EEOC CURRENT. 4 fee ete g te el, Pha gees Cees Pea eee ee 1.0 ampere 
eRe OISDUCTANCE at... ch sicnb. es hace ee See EN ee ge ee 22000 pumhos 
prea UEO HELO NRO AC TONE  oottecrs optic Fide Poa, oe! «Bes 6 Se Rhos eee CR baie cx 100 
DiIREcT INTERELECTRODE CAPACITANCES: 
RE AMUN BOESE UC PUTIN rah ATU ee TENSE Go fe GPS cig ttre ition tothe tere. 1.95 pul 
PeCORCAtHOde and HOntEr 25) ee mn boo ba on Aes tt oes 6.5 ppt 
Evaberca cathode and heater 279.106 222. ees 6 he A 2. kee 0.085 max put 


° Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi- 
tions and frequency to prevent overheating of the cathode and resultant short life. 


* Plate volts, 600; plate milliamperes, 70. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Maximum CCS Ratings: 


MMe MN OLE TA GB Wing to else ch ske GTS wk. O aravalel Mie & Gibav a's BWlele aks we duatas 600® max volts 
GRID VOLTAGE: 

Par, EA a iach USA OS Seth cl ose taanet is Waishieaierh/ tras Shedd od aN alee ajceo. bes -150 max volts 

RIN OP ALLY CLEGG tires ron POE EE ehet cen, CENTINs aue betas azdeonsveieinwelonivers CRA wae WEE 400 max volts 

CALI OSTEO REN Van curs isp Syatire tc Gaus cas Sos tskeh Silcis Eben onlnven w chen She Sods luchecorets 30 max volts 
EL TAB EAS CIICECTONUY HU LN ci: k S.A br Asoka whe Kinayarolnettans Po RIRAadads. cui abana oe 50 max ma 
PP eee OD OM URRENT:. ¢ SPR ..2-G Res Lislls Griens averse Gore wan ee be ewes 100 max ma 
SEY DINGS phi en ae A SOAR 7 | a ee 2 max watts 
ePID ROSTIED ATE) N gel 2, ct at eM gaol OE is Alc PN i TG, eh cal 70 max watts 


©For less than 100-per-cent modulation, it is permissible to use a higher dc plate voltage provided the 
sum of the peak positive modulation voltage and the dc plate voltage does not exceed 1200 volts. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy # 
Maximum CCS Ratings: 


WOePLATE. V OLTAGHI .).°. 2 oR. oats eieeatoreinters Caovens eh cavehracertnsesei, Che iets ves by 1000 max volts 
GRID VOLTAGE: 
ce est Fert ar tate Seki sok Mle Sth Don's That 9 eth gat ae -150 max volts 
Real iNerative RE...) 2 kiis dick anieelem oiat ahh. qeebetnese ba edsigdeevase asaeeishasets 400 max volts 
Peak Positive RF......... UG Kalle oka pus SIF MaaTC) o abe occulta ot > Bake: aie) SieMevonens sari 30 max volts 
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DOSGRID: CURRENT a chtie 5 otey et oidioe eilveesacnieteeesta st nae b ent ans konkuet Tae calle ReRons as 50 max ma 
DG GATHODEIGCURRENT rite x cciie cio 8 she skoile Cone ne nemete de Marte  sar melo behave cheomatehs 125 max ma 
GRIDCENPUT ee Se see Pare wupseicw lbsrie nies tts vagekohis ratehtst Oss ales ee Rem men sent © 2 max watts 
PEATE DISSIPATION «21. 6 ci e+ labours crate A A rn ee hy Cumann faek one eunis Aeente 100 max watts 


Typical Operation as Amplifier in Cathode-Drive Circuit at 500 Me: 


ID GePlate Voltaren ares eS, hehe ae et EEN ora A oS Seats tetaee tele aiclia) wMeyionedoley sts 800 volts 
DCiGrideVioltages). SEs. Ss BONES: Se ee i ce ieee ne hee wees tale -45 volts 
IDCeRlater Current cose. cic eo aie ede aa Na Oreo pe sitetaliers ate oceans salto tons 80 ma 
WCrGridi Current: CAPProxs) cs. stitiy see cio sels Neue oes eee wae teman tole tote Siete setae 35 ma 
Driver Power Output (Approx.)........... Wut iiek RPI NEON OM shee Alera toate 6 watts 
WsetulsPower! Outputs CA pproxs) is ticle: sire ats orcned: ote leaks tere abe eellelene eltel dl entate tate 7A ; watts 
Typical Operation as Oscillator at 2500 Me: 

EHO AE LALCEN OLUR GE. oT ec Gg we eR teat HERI. en CIE acc ghraetee TEs Sit 900 volts 
DC2GridiVoltage-CAp proxys... Wiis odes echoes elds he hee toate ye ah eh ose arcuate —22 volts 
DCAP latex Gur rent os oi keeles, choke ak hee ae ee ete Teese Ion nie deere tens 90 ma 
DWEsGrid Gurrent.GAPDLOK.) | Gaketyacicn, eke al toe eee eae aie oie ol Pareretts 2 ma 
Useful. Power Output: CMintmum) i yk ecco ciel stolen hake aieierns pecey ed teens 12 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially 
negative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent 
of the carrier conditions. 


OPERATING CONSIDERATIONS 


Type 2C39-A, with its ring-type seals of graduated diameters, is useful either 
in cavity or parallel-line circuits of compact fixed and mobile equipment. Requires 
special mounting which should support the tube by the plate-terminal flange only. 
May be mounted in any position. Flexible connectors of the spring-contact type are 
required for all terminal connections. OUTLINE 69, Outlines Section. 

Cooling of the 2C39-A is accomplished by passing a stream of clean air through 
the radiator and by directing streams of air onto the cathode and heater seals, the 
grid seal, and the plate seal. Adequate air must be provided to prevent the tem- 
perature of the seals and radiator from exceeding 175°C. 


LIGHTHOUSE TRIODE 


Disk-seal type used as rf amplifier at fre- 
quencies up to 1200 Me and as ew oscillator at 
frequencies up to 3370 Mc. Requires Octal socket 

2C40 and may be mounted in any position. OUTLINE 

7, Outlines Section. Heater volts (ac/dc), 6.3; 

amperes, 0.75. Direct interelectrode capaci- 

tances: grid to plate, 1.3 wuf; grid to cathode, 

shell, and heater, 2.1 wuf; plate to cathode, shell, 

and heater, (with shield having diameter of 2% 

inches in plane of grid-disk terminal), 0.03 maz uyf; cathode to shell, 70 uuf. Maximum CCS ratings as RF 

POWER AMPLIFIER AND OSCILLATOR, CLASS C TELEGRAPHY: dc plate volts, 500 max; de 

plate milliamperes, 25 max; plate dissipation, 6.5 max watts; peak heater-cathode volts, + 90 max. Char- 

acteristics as CLASS Ai AMPLIFIER: plate-supply volts, 250; cathode resistor, 200 ohms; plate milli- 

amperes, 17.5; transconductance, 5000 nmhos; amplification factor, 36; plate resistance (approx.), 7200 
ohms. The 2C40 is used principally for renewal purposes. 


LIGHTHOUSE TRIODE 


Disk-seal type used as rf amplifier and cw 
oscillator at frequencies up to 1500 Mc. OUTLINE K 
10, Outlines Section. Requires Octal socket and 
may be mounted in any position. Heater volts 


(ac/dc), 6.38; amperes, 0.9. Direct interelectrode H H 
2C43 capacitances: grid to plate, 1.7 wuf; grid to ae 

cathode, shell, and heater, 2.8 pyuf; plate to  catHoove 

cathode, shell, and heater (with shield having Ic K 


diameter of 23% inches in plane of grid-disk 
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terminal), 0.05 max uuf; cathode to shell, 70 yuf. Maximum CCS ratings as RF POWER AMPLIFIER 
AND OSCILLATOR, CLASS C TELEGRAPHY: de plate volts, 500 max; de plate milliamperes, 40 
max; plate dissipation, 12 max watts; peak heater-cathode volts, = 90 max. Characteristics as CLASS 
A: AMPLIFIER: plate-supply volts, 250; cathode resistor, 100 ohms; plate milliamperes, 20; transcon- 
ductance, 8000 umhos; amplification factor, 48; plate resistance (approx.) 5600 ohms. The 2C43 is used 
principally for renewal purposes. 


BEAM POWER TUBE 


Glass-octal type having quick- 
heating coated filament used as af pow- 
er amplifier and modulator and as rf 
power amplifier and oscillator in mo- 
bile- and emergency-communications 
equipment. May be used with full input up to 125 Mc and with reduced input up 
‘to 175 Me. Class C Telegraphy maximum plate dissipation, CCS 10 watts, ICAS 
13.5 watts. 


2E24 


Lee NCE MVO DOA CE (A C)/DIG) pe at tet vaca is oisee aie cee’ cis sleleicis sfatuisls ee sere oss eimai 6.3 = 10% volts 


Sa TaN ES NAIM Oy ELECIR HSNO ects op Securaese raute voi ara ovich ova ts, eevahdgon mipaiya faiiooReR Suess wig: tive Nev'oheh spoke, wee 0.65 ampere 
oe Ee eM EN ETATTEN GD TREE ei. eo cr siciiets a aera cel ss avietenloel cole leclerous is eiaite iy ieneirche soe less than 2 seconds 
NEOUS DANO Eek che cit sy ssediclcccteioare: sole eimrseieid mis ai eich the ceptions ats i'm vis 3200 pmhos 
Mr-MAGTOR Grid No.2 to Grid Nol... 6c ce cic ie ese eee eget sole 7.5 
DIRECT INTERELECTRODE CAPACITANCES: 
RePETCIMINIC I COMD IARC rh onic ce a oie cl aeca eter miemettite aisha ae) etisledss ots) wes, 324 us 0.11 max ppt 
Grid No.1 to filament mid-tap, grid No.3, internal shield, grid No.2, and 
AS CES COVER EE are ee ro ie Steen a ae anes Be eat ey ndst sees cates) adi iteatanel bens 8.5 wpe 
Plate to filament mid-tap, grid No.3, internal shield, grid No.2, and base 
SBOP san ase Stoo aware GR CH OIEEE bs EEE cae ric a aa ae a ae 6.5 ppt 
Buea LeMPERATURE (At hottest point) . coc. 05. ..c06, cto spew @ sine aiepors oe, whe 210 max °C 
* Plate volts, 500; grid-No.2 volts, 200; plate milliamperes, 16. 
** Plate and grid-No.2 volts, 200; plate milliamperes, 16. 
AF POWER AMPLIFIER AND MODULATOR—Class AB2 
Maximum Ratings: CCS ICAS 
PCM EMATIONVOLTAGE: wicca ne ee trio Se ade as emesis 400 max 500 max volts 
DC GrID-No.2 (SCREEN-GRID) VOLTAGE............---- 200 max 200 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENTS. .......0-.00 005 715 maz 75 max ma 
NUAXIMUM-SIGNAL PLATE INPUTS... occ eee cases 30 max 37.5 max watts 
MAXIMUM-SIGNAL GRID-NO.2 INPUTM@. 2.0.6.0... eee e eee 2.5 max 2.5 max watts 
PEATE DISSIPATIONM: . ccs 0e coe cece ee eee estan esaence 10 max 13.5 max watts 
Typical Operation (Values are for 2 tubes): 
HOON PNAteNV OlGAZO iii. oc seis ciel 0 elein ne wae et se elas eee 400 500 volts 
GUC rIA= NiO Voltage... ceases ce ceca cence 125 125 volts 
DC Grid-No.1 (Control-Grid) Voltaget..............6-. -15 -15 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage............... 82 82 volts 
Zero-Signal DC Plate Current. .........- ee ee eee eee eee 18 20 ma 
Maximum-Signal DC Plate Current............-..-.4-- 150 150 ma 
Zero-Signal DC Grid-No.2 Current..............-.-005. 0.6 0.6 ma 
Maximum-Signal DC Grid-No.2 Current. ............... 26 28 ma 
Effective Load Resistance (Plate to plate)............... 7000 9000 ohms 
Maximum-Signal Driving Power (Approx.)........-....- 0.43 0.46 watt 
Maximum-Signal Power Output (Approx.)..........-4-- 42 54 watts 
Maximum Circuit Values (CCS or ICAS conditions): 
MERTEN G1 =CircUitmResIStaNCe. . ice atiee sien ee ct ene ee ange ne nas 30000 max ohms 
w Averaged over any audio-frequency cycle of sine-wave form. 
+ For ac filament supply. 3 
t For operation at less than maximum ratings, this value may be as high as 100000 ohms. 
PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Carrier conditions per tube for use with a maximum modulation factor of 1.0 
Maximum Ratings: CCS ICAS 
IDC UPEATE VOLTAGE... 50. oo ccs eee serensiare eect ete a See 400 max 500 max volts 


DEGRIDINO:2; VOLTAGE fy este Gi ax Se hd ea ee 200 max 

DCyGRIO-NOs1)--VObTAGE + Set {us see ate Bee ee —175 max 

DCC PEATE: CURRENT a8 -oSIde fad re See Bea 60 max 

DC. GRID-NO, 1 CURRENT) 50). czaile Gl Acer ae ee 3.5 max 

PRATE ANPU Tio... ee GREG dhe + OSE AOL CLL Oe. 20 max 

STRIDE Oar NPUT Sato cre coor aah eae Lene me 1.7 max 

PAT Ep ISSIPATION GSS, ou ote Vee nee eee 6.7 max 

Typical Operation: 

DI CSRIAteLV OM ARC 6 oo ese ni eis > cae ey Oe Oe ae 400 

TOG RGMO-NGO:2 VOlLageO) . Niilecis ce bene ee 180 
Froma ‘series resistor of 0 y.csts5, oF een. «ele. ERAS 27500 

DC GHGEN O.1 Voltage tO ih. tic Sckcss he wk eee, SO —45 
Frome: @tad-No,.loresistor of }i.0..% co, caves coc ee ek 18000 

Peak RE Grd-No.1 Voltage. .2: om. ste eee 61 

DC Piate, Current cc fu... sy a ete See erent eee 50 

We erid-NO.c.Ourrent, | acer dguen ae ea ieee he a ate 8 

DC Grid-No.1 ‘Current. (A pprox:).; 465 + ose ke 2.5 

epriving, Power (ADprox.) 5). 70 or oe ee ee 0.15 

Power, Output (Approx.). 0001 l Sey eee 13.5 


Maximum Circuit Values (CCS or ICAS conditions): 
Grd-No.i-Circuit: Resistancesi sa 0, fascias od oa es ee 


© Obtained preferably from separate source modulated along with plate supply, or from the modulated 
plate supply through series resistor of value shown. 


+ For ac filament supply 


30000t max 


RCA Transmitting Tubes ———_———_ _ 


ohms 


© Obtained preferably from grid-No.1 resistor or from a combination of grid-No.1 resistor with either 
fixed supply or cathode resistor. 
¢ For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 
RF POWER AMPLIFIER— Class C FM Telephony 
Maximum Ratings: CCS 
DC) PEATE: VOLTAGH. 254 .ecm) 8 kk Stee, 500 max 
DU GRID-N O:2: VOLTAGE |... ¢ Seincs soc a oom dome 200 max 
DC GRID-N OI VOUPAGE . y uc canis 4o ae ee ee -175 max 
IDOE UATESC URREND ©: co) .v. sangeet cee oer en ere 75 max 
ICO RID-N OL CURRENT. «5 cap Mii re ee eee 3.5 max 
PEPE INP UT s OF OG! cin Cae ee Avi ee ie NG MO ieee 30 max 
GRIDINO ZN MPU ie, 5.55 avis eae ae ae Oe pie ee ont aee c 2.5 max 
PEAT BE ISSIPATION 2 & 5.25 oadeee twice ete ee ee 10 max 
Typical CCS Operation: 125 Me 
Err late: Voltagetien.., kxciatt. ane om Oh sats aes ee 400 500 
Be eGrid-No.2, Voltage? cana mins se ere a yer me tt ee Oe 200 190 
MrOM. a series fesistorvol.2) 6 shapes edaty tien Pak 20000 29000 
Grr Nook V Gitaged ears i Mie ON Ree, Lem ih Ble alee -45 —45 
Hrom.a grid-Nott resistor. ofw Misc ss sedi hie 15000 15000 
Peale IE Grid-Ndel Voltages on 2 feet, sek ci ian lier eer nce 62 65 
DC Plater Currents. 242: cra anes a ae ees ee heat ad 15 60 
PC, Gra-No. 2 Current ik coi asmaae pa Rn eee 10 10.5 
DC LGrid-Nio.1 Current. 4 css, Rs Garis 3 3 
Pprning Power UAPDEDX.)).c6-/< 4 «EE ce ote ce 0.19 0.2 
Bower Outputs( Approx.) «6 gcivnte Mae Loe See saps a. 20 20 


< SS 2S: 0) Ee Ree eden 6 eh eiteelere le rane tole oholeleelereteletaiate bheleciene.e 


Se ine SSTES DEAS A6) fe ies oO ee ae, ec ona! to. .0) op MIiS) wi w tance ne veer ce el ae fenoria. -< 


Peale TP iridNgsl Voltage. ... daenan...< ci8c oki tte Rae ee ee 


DC Plate Current...... 
DC Grid-No.2 Current. . 


DC Grid-No.1 Current. . 


Driving Power (Approx.) 
Power Output (Approx.) 


baa ia edn Cat CM EEO ORO Cu CHR Om Bie ue Oe, ACAI Cok, Cee: Co, 


SOUS RODS see) is) op oh ei. 6 ede youn Sh'e een oiled bikehie:(épreiataystelsiiolud sents Vo dere rel a 


PERS A ee ge 0 8-8-5018) 101.8 Phen eienen-* 6. wi a) eho vete cel lel sks (ebelsilecekerarete 6 


Sa Pict TS; OBS) (OT LFS 16 e188 (8 1018 016 Ue e106: eo Sule tel elie ohelele ie eleteL plata lente 


FOO RAS Oe S18, 9A) Sree) CFO lel) 6. Se L OTe 0100.0) (6: CLE lb @ pi ey pie) ot eleettelta tp ie 


ICAS 
600 max 
200 max 

-175 maz 

85 max 
3.5 max 

40 max 
2.5 max 

13.5 max 


RCA Transmitting Tubes 


Maximum Circuit Values (CCS or ICAS conditions): 
Ee ee IECUIG RLOSISCANCE of ucc!s cla abs sis F eoigb Gas 6 6a 6b Sb awe eeslece 30000t max ohms. 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially nega- 
tive may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

® Obtained preferably from separate source, or from the plate-supply voltage with a voltage divider, or 
through a series resistor of value shown. Grid-No.2 voltage must not exceed 600 volts under key-up: 
conditions. 

+ For ac filament supply. 

@ Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods.. 
t For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


\ 


BV ERAGE SCHARACTERISTICS OPERATING CONSIDERATIONS 
TYPE 2E24 


Ef=6.3 VOLTS DC Type 224 requires Octal socket and 
GRID-N22 VOLTS=I60 


may be mounted in vertical position with 
base up or down, or in horizontal position 
with pins 3 and 7 in vertical plane. Effec- 
tive rf grounding and simplified shielding 
of input from output are facilitated by 
the base sleeve with separate base-pin 
connection and the single base-pin con- 
nection for filament mid-tap, grid No.3, 
and internal shield. OUTLINE 15, Outlines 
Section. 

For operation at 150 Mc, plate volt- 
age and plate input should be reduced to. 
83 per cent of maximum ratings; at 160 
Me, to 75 per cent; at 175 Me, to 68 per 
cent. Plate shows no color when the tube 

is operated at maximum CCS or ICAS 
ie) 100 200 300 400 500 


PLATE VOLTS ratings. 
92CM-666ITI 


GRID-N2 I MILLIAMPERES 


AVERAGE CHARACTERISTICS 


TYPE 2E24 
E¢=6.3 VOLTS DC 
GRID-N22 VOLTS =160 


PLATE (Ip) OR GRID-N22 (Ic2) MILLIAMPERES 
3 
Oo 


= a aster asl — 
== =< Spee EE 
NS ee 


600 
0 100 200 one PLATE VOLTS~ 92CM-6860T}. 
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RCA Transmitting Tubes 


BEAM POWER TUBE 


Glass-octal heater-cathode type 

2F2 4 used as af power amplifier and modu- 

lator and as rf power amplifier and 

oscillator. May be used with full input 

up to 125 Me and with reduced input 

up to 175 Mc. Class C Telegraphy maximum plate dissipation, CCS 10 watts, 
ICAS 138.5 watts. 


PI EATER OY OLTAGH (AC/DC) iin scien oc ome eR ee ee ee 6.3 =10% volts 
WIRATER CURRENTS: 55) oss oad ois ioe beeen CO a tee ae eae eee 0.8 ampere 
RANSCONDUCTANOUD 600 52.8 28s eek cl, a sd ee eee 3500 umhos 
NiU-WACTOR: Grid. No:2 to! Grid IN Osi sheeus on ec ie ae ee 6.5 
DiREcT INTERELECTRODE CAPACITANCES:@ 
CAPIGING: Uta DINOS naa ops Eh wig aces Aue ees monn NE ik oe een 0.20 max pf 
Grid No.1 to cathode, grid-No.3, internal shield, grid-No.2, and heater. 13 put 
Plate to cathode, grid-No.3, internal shield, grid-No.2, and heater..... 7 ppt 
BULB “TEMPERATURE! (At hottest point)-oi059 125.980 5, oa. ee ee ee 210 max °C 


* Plate volts, 500; grid-No.2 volts, 200; plate milliamperes, 20. 
** Plate and grid-No.2 volts, 200; plate milliamperes, 20. 
# Base sleeve connected to ground. 


AF POWER AMPLIFIER AND MODULATOR— Class AB2 


Maximum Ratings: CCS ICAS 
AOC PEATE Wy ORMEAGEL SS Stole ya ete tl eae fie ee on ts 400 max 500 max volts 
DC GRID-NO.2 (SCREEN-GRID) VOLTAGE ............... 200 max 200 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT®™................ 75 max 75 max ma 
MAXIMUM-SIGNAL PLATE INPUTE.............¢000-0+s0- 30 max 37.5 max watts 
MAXIMUM-SIGNAL GRID-No.2 INPUT® ................... 2.5 max 2.5 max watts 
SPRASEADISSIPATION SEES ENE AS erie oooh Lee NN, yc 10 max 12.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............. 100 maz 100 max volts 
Heater positive with respect to cathode.............. 100 max 100 max volts 


Typical Operation (Values are for 2 tubes): 


CARA tev OAC ee edb clea ks ale Pa lene le eae ras 400 500 volts 
WMCIiGrid-No2 Voltages} eo.) ee eo en 125 125 volts 
DC Grid-No.1 (Control-Grid) Voltage :................. -15 -15 volts 
Peak AF Grid-No.1-to-Grid No.1 Voltage............... 60 60 volts 
wero-mignal (byt Piate Current). sso 2c noe ae 20 22 ma 
Maximum-Signal DC Plate Current. .. 0... ..4.....00600. 150 150 ma 
Maximum-Signal DC Grid-No.2 Current................ 32 32 ma 
Effective Load Resistance (Plate to plate),.............. 6200 8000 ohms 
Maximum-Signal Driving Power (Approx.).............. 0.36 0.36 watt 
Maximum-Signal Power Output (Approx.)............... 42 54 watts 


Maximum Circuit Values (CCS or ICAS conditions): 
-Grid-No.1-Circuit Resistance: 
POF UXCG-DISSOPETAUION 2 Po sic-<ts ssn b's ole a «si ha's BCR Roa Ree 30000t max ohms 
For cathode-bias operation....... ifs Pal IS jai oe etna Re eA Not recommended 
™ Averaged over any audio-frequency cycle of sine-wave form. 
“ Preferably obtained from a separate source or from the plate-supply voltage with a voltage divider. 
+ In applications requiring the use of grid-No.2 voltages above 135 volts, provisions should be made for 
adjustment of grid-No.1 bias for each tube separately. The necessity for this adjustment at lower grid- 
No.2 voltages depends on the distortion requirements and on whether the plate-dissipation rating is 
exceeded at zero-signal plate current. 
4 For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Carrier conditions per tube for use with a maximum modulation factor of 1.0 


‘Maximum Ratings: CGS ICAS 

PIG EPLATE, VOLTAGE 500.0) soles ol ak ok kn ee ee 400 max 500 max volts 
DC GEID-NO.2 VOLTAGE o.oo as Oe eee 200 max 200 max volts 
DICEGRID-N 0.1. V OLTAGH,...' Wise cre eee ecient eh eee -175 max -175 max volts 
DC PLATE, CURRENT. . vo. vk io ee 60 max 70 max ma 
HC GRID-NO.1; CURRENT. ( o fai fie a er. ee ee 3.5 max 3.5 max ine 


EATEN POT sts, 6 iiita sys ok Re eee is ie. eae ee 20 max 27 max watts 
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eps NFO SCLIN UD ere hora cia) ai ete tao se ole.» (sie fe. 0.c01o) ellenele! eh apabeberla leieye 1.7 max 2.3 max watts 
ERP NIDISSIPATION 1 ciousiels ol ss se oie eile sie wie tise sisi © sieie 6.7 max 9 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............. 100 max 100 max volts 
Heater positive with respect to cathode............-. 100 max 100 maz volts 


Typical Operation: 


HD O@MALeNVOlLAZE. . hvac ee eas cele eee ee ee meee aes 400 500 volts 
Dy @merid= Nowe Voltage® Jo. cakcc ste seme se wes meee tes 160 180 volts 

Miromeseries resistor Of... . 5-26 e oe ee enw ples oi cle ve 32000 35500 ohms 
Ip GeGrid= Nowa OltaveO ls J uunwk as a ccnik eee cee ne cee —50 —50 volts 

rom erid-No.1 resistor of... 2-1 ee ee cee eens 20000 20000 ohms 
Magic Pr Grid-No.1 Voltage... ns ee ee cele le weue 60 60 volts 
WD CaelatverGurrent.. sec ees ecie.s i Arc Cio name oer psoteac 50 54 ma 
MM COMC RICE NO BOULLeN Ge: sel cucdoe tas. cs 0 erene <6 Susie o.croseatoneicils © 7.5 9 ma 
DC Grid-No.1 Current (Approx.). .. 2.2... e eee ee eee 2.5 2.5 ma 
Driving Power (Approx.)... 000. cece cere ere te eneee 0.15 0.15 watt 
Power Output (APprox.). cc cece eee eee eee tee teenies 13.5 18 watts 


Maximum Circuit Values (CCS or ICAS conditions): 

Grid-No.1-Circuit Resistance... cece ccc cree eee eee renee tere ceaeees 30000 max ohms 
© Obtained preferably from separate source modulated along with plate supply, or from the modulated 
plate supply through series resistor of value shown. 

o& Obtained from the grid-No.1 resistor or from a combination of grid-No.1 resistor with either fixed 
supply or cathode resistor. 

} For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


RF POWER AMPLIFIER AND OSCILLATOR— Class C Telegraphy# 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
HO MPI ATE MVOLTAGE 6 he aiso0 eieic ame a) seem ore ele aie ose em 6) a8 500 max 600 max volts 
WDOTERID= NO Du OLTAGE.. os ce cis cc eo cttonenric  crcuere ocefels ts 200 max 200 max volts 
WNOLGRIDENOW, VOLTAGES «5,6 pace es «os once Ingemeraisiin a) eons oie 9 -175 max -175 max volts 
ID GH EUNTE OURREN Direciccacy sierrss arse sinla ee ehals Gl scale) ate eae 75 max 85 max ma 
WGlUGRID= NOs! CURRENT... jG oe oe oes acme ke aa 3.5 max 3.5 max ma 
ATEN Lee teenie hecetocionciais sievsga teutlaneh- cicis wleiae eee ore 30 max 40 max watts 
RADENIOACaUNIUT peste eis cine 9 chore lool ore ene Gyercoues oljeil6) «: wile e. #6) alas 2.5 max 2.5 max watts 
ATM EDISSTEATION wis oo ord oc) acts ol) dinweelsoeisiele oye & «ols ele che 10 max 13.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..........-.. 100 max 100 max volts 

Heater positive with respect to cathode...........+-- 100 max 100 max volts 
Typical CCS Operation: 125 Me 160 Mc 
Wy @eiantenv OltaAges chilis ec e aie o ta ele awk oo roe wr mclein els 400 500 300 volts 
KG ride NOs ViOlEAL CS ce oie Wielvty dence telel ch siete comel she (si llega eles» 190 185 170 volts 

Wromuseries resistor, OL 4. <cisicucke o chevs i siaue eects ele 19000 28500 21500 ohms 
MC Grid-Nocdt Voltages @ |. oc. cece lens tee et esi e err ene —30 —40 —75 volts 

From grid-No.1 resistor of... 6.0... see eee eens 10000 13500 30000 ohms 
Peak RF Grid-No.1 Voltage... 1.2.0... eee eee eee eens 41 50 85 volts 
Hey OAL ER GC ULEON tial eiretetenranowsh one oy pcnepsushaieyolsies ieilelce 2 Gile)ieie! myn sila ie 60 75 ma 
GRC TIC NOL CUIFENt. . o.oo ede seen enn oe le «ele jl 11 6 ma 
DC Grid-No.1 Current (Approx.)... 0... 6e eee eee eee tees 3 3 20 ma 
Driving Power (Approx.). 0... eee eee eters 0.12 0.15 a) watts 
Power Output (Approx.). 0... eee eee tee ence eee enes 20 20 13 watts 
Typical ICAS Operation: 125 Mc 160 Me 
W@uPlatenvVioltage: onic ada. oles © sisk> Selecta oil tage ow selansior 600 350 volts 
MCE N OS Voltage® . o-oo. 6 oo). espa wi sui peyer eas 185 200 volts 

From series resistor of... .......2 0s eee cece ee eee eee 41500 21500 ohms 
BO Grid-No 1 Voltageé 20.5 ek ee ke ee see ee ses -45 -—90 volts 

From grid-No.1 resistor of.......-..-0 +e eee e rere 15000 30000 ohms 
Peak RF Grid-No.1 Voltage .........- eee eee eee reeees 57 105 volts 
1OY@) IRIS Cig da 1 aMgIne ose e Oc Ub-n on Gro-cicion rand elmira 0.0.01 66 85 ma 
PEACE Oce CUITENE > oe oie oo too Gi ot nic nes ele ne aes 10 7 ma 
DC Grid-No.1 Current (Approx.)... 2... 0c eee ee eee eens 3 3 ma 
Driving Power (ApproxX.).. 2... eee cere eee teen eer 0.17 2 watts 
Power Output (Approx.). 0... cece eee rece e eter rere eres PAL | 16.5 watts 
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Maximum Circuit Values (CCS or ICAS conditions): 
Sotid-N O.1-Cireuit Resistance, os. a ces a ee 300000 maxt ohms 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially 
negative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent 
of the carrier conditions. 

© Obtained preferably from separate source, or from the plate-supply voltage with a voltage divider, or 
through a series resistor of value shown. Grid-No.2 voltage must not exceed 600 volts under key-up 
conditions. 

é Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 

¢ For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


TYPICAL CHARACTERISTICS 


wee 2e28 | | | | | 


OPERATING CONSIDERATIONS 


Type 2E26 requires Octal socket and 
may be mounted in any position. Effec- 
tive rf grounding and simplified shielding 
are facilitated by the base sleeve with 
separate base-pin connection and the sin- 
gle base-pin connection for cathode, grid 
No.3, and internal shield. OUTLINE 15, 
Outlines Section. - 

For operation at 150 Me, plate volt- 
age and plate input should be reduced to 
83 per cent of maximum ratings; at 160 
Mc, to 75 per cent; at 175 Me, to 68 per 
cent. Plate shows no color when the tube 


E¢=6.3 VOLTS 
GRID-N2 2 VOLTS=160 


80 


‘GRID-N2! MILLIAMPERES 


ie a 
KN 


is operated at maximum CCS or ICAS — a a ae 
ratings. cae 
(0) 100 200 300 400 
PLATE VOLTS 
92CM-6628T 
. AVERAGE CHARACTERISTICS 
00 
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E¢=63 VOLTS 
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100 


POWER PENTODE 


Seven-pin miniature type having 
3 A 4 coated filament used as rf power am- 
plifier in light-weight, compact, port- 
able, low-power, battery-operated 
equipment. May be used at full input 
up to 10 Mc. Class C maximum CCS 
plate dissipation, 2 watts. 
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FILAMENT ARRANGEMENT Series Parallel 
FILAMENT VOLTAGE (DC)....+-+++> arama th ahetckoholetareiete:s ia ievereiorers Pats, a: volts 
MTT ISEINT CURRENT... 2.00 2 deeb od coe ew enw ed ole sare wane ceenn ee ss 0.1 0.2 ampere 
RRC ONDUCTANCE® «0. csc cee tee cee come semnne rarer ss erences css 2250 pmhos 
PLATE RESISTANCE (Approx.)*. 0... -e esses rere cer ereeee ekciniuracd toca 80000 ohms 
DIRECT INTERELECTRODE CAPACITANCES: 
Pete tik Diale. 5... Arca Genco Miers le em erepee + pers 0.34 max ppt 
Grid No.1 to filament mid-tap, grid No.3, and grid No.2......-.--++--> 4.8 put 
Plate to filament mid-tap, grid No.3, and grid NO.2.4. 0. csere een ewe 4,2 ppt 


* Plate volts, 150; grid-No.2 volts, 90; grid-No.1 volts, —8.4. 


RF POWER AMPLIFIER—Class C 
Maximum CCS Ratings, Design-Center Values: 


DOR TE MOLTAGE! . dae = soe RGIS oie Re as ee ee neers ees 150 max volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE. ....-- 2s eerste ttre ese reece: 135 max volts 
DC GrRID-No.1 (CONTROL-GRID) VOLTAGE. ...-- ss eee errr rrrcrstertes —30 max volts 
PROMPT EICURRENT) .... 0 25-0 os cee ec ree thie nines ot ee eee eau meee 20 max ma 
De NG) CURRENT. 2... 000. a oe tee os Maes ees See ee yee ee 0.25 max ma 
ToTan DC CATHODE CURRENTS®...... 2-2. s eee seer ner erste nce ress 25 max ma 
Gt ees bier in wine ae wee te aE ES ee ite ae 3 max watts 
PROMI COTE, cc ook elaine Sai he tein en ne EYE Se oie 0.9 max watt 
PE eA IGSIPATION:, «0.00 ote os wiele soe eee ye ine H eel sienes ele ee ese 2 max watts 


Typical Operation at 10 Mc (with Parallel Filament Arrangement): 


Rae VGA e pod ecg in ed eee ree ee erie se thee eters ees Se 150 volts 
Teg Cav oltage. foci. oe en etn ete eter tees eee ee 135 volts 
Me etesistor yf), log: Sse rere ee ee ene es ees 0.2 megohm 
“ox Ea ey Cp Tiga 0 es ICE RRC ai ee eed 18.3 ma 
tame eNO CaIrent....02.o noe see ens earners eee 6.5 ma 
Rune deol Current... 5... eens clcetree cc ect enn eee esses scese ees 0.13 ma 
Pa cer OutputAADPIOX.) 5.6.05 seed en Geen thee ee Heide ec len e gett sem 12; watts 


= For each 1.4-volt filament section. 


OPERATING CONSIDERATIONS 


Type 3A4 requires miniature seven-contact socket and may be mounted in any 
position. OUTLINE 6, Outlines Section. 

The filament power supply may be obtained from dry-cell batteries, from 
storage batteries, or from a power line. With dry-cell battery supply, the filament 
may be connected either directly across a battery rated at a terminal potential of 
1.5 volts, or in series with the filaments of similar tubes across a power supply con- 
sisting of dry cells in series. In any case, the voltage across each 1.4-volt section of 
filament should not exceed 1.6 volts. 

With power-line or storage-battery supply, the filament may be operated in 
series with the filaments of other tubes of the same filament-current rating. For such 
operation, design adjustments should be made so that, with tubes of rated charac- 
teristics operating with all electrode voltages applied and on a normal line voltage 
of 117 volts or on a normal storage-battery voltage of 2.0 volts per cell (without a 
charger) or 2.2 volts per cell (with a charger), the voltage drop across each 1.4-volt 
section of filament will be maintained within a range of 1.25 to 1.4 volts with a 
center of 1.3 volts. 

For series operation of the sections, a shunting resistor must be connected 
across the section between pins 1 and 5 to bypass any cathode current in this sec- 
tion which is in excess of the rated maximum per section. When other tubes in a 
series-filament arrangement contribute to the filament current of the 3A4, an addi- 
tional shunting resistor may be required across the entire filament (pins 1 and 7). 

Forseries-filament arrangement, filament voltageis applied between pins land7. 
For parallel-filament arrangement, filament voltage is applied between pin 5 and 
pins 1 and 7 connected together. In series-filament arrangement, the grid-No.1 
voltage is referred to pin 1. In parallel-filament arrangement, the grid-No.1 voltage 
is referred to pin 5. 

Plate of the 3A4 shows no color when the tube is operated at maximum CCS 
ratings. 
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MEDIUM-MU TWIN TRIODE 


Seven-pin miniature type having 

3 A 5 coated filament used as rf power ampli- 

fier and oscillator in light-weight, com- 

pact, portable, low-power, battery- 

operated equipment. May be used at 

full input up to 40 Me. Class C Telegraphy maximum CCS plate dissipation (each 

unit), 1 watt. Requires miniature seven-contact socket and may be mounted in any 

position. OUTLINE 6, Outlines Section. For filament considerations, refer to type 

3A4, noting that for type 3A5 pin 4 is the filament mid-tap. Plates of the 3A5 show 
no color when the tube is operated at CCS ratings. 


FILAMENT ARRANGEMENT Series Parallel 
EULAMENT /MOLTAGH (DC) i351... Ga data) elie th Male ahs ae 2.8 i volts 
TORENT OURRENGE 5 00 a5 dic wile ci Siege hy ae a ane 0.11 0.22 ampere 
PRANSCONDUGTANCHS 005 i051. cunko pees gee a 1800 umhos 
EM EUSTORTION: FPACTOR™, (10 Sono ot enn tee ebay a 15 
PLATE RESISTANCE (Approx.)*.............0...00..000. 00. 8300 ohms 
DiREcT INTERELECTRODE CAPACITANCES (Each unit): 

PATIO. Dla te aos Ret oh ca eee tel: cs a aE 3°2 ppt 

Grid to filamemtymid-tap . 0) bocce ceca c ceevec cl, 0.9 but 

Plateto filament: mid-tap. 5.2 00/.iy.0 20s... dee, 10) ppt 

pearere, Dieters Val aia ree ou ine, ae ote Se 0.32 upt 
* Plate volts, 90; grid volts, —2.5; plate milliamperes, 3.7. 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER— Class C FM Telephony 

Maximum CCS Ratings, Design-Center Values for each unit: 
POO ERUATEEN OUTAGE By edge Fete srr loiy ah a aes ea ary me ena 135 max volts 
DERSe ON OMmxGIS): | Siichs: is. Sa Melee Sam ladle tein aarp ketene as —30 max volts 
ee TAC OBRENT 00) ot Ue ota i, | sak ANd el eng 15 max ma 
RBI VEBENT NE Ss. a's cc eoea gree pte ee ne 2.5 max ma 
Fe URE eines Pele nash vk, See Tee ee ee 2 max watts 
ere ISS ATION ENS SSD EAL ae ee Sa a. A 1 max watt 
Typical Push-Pull Operation (Values are for both units): 
Bee ee w OeR Gg tics sche cule cere abie (ie te teal ee 135 volts 
RoE OAY OLLABE® 221) otal ipiitice (tier wi a A —20 volts 

probretid remstor/ot Uwe: cry hs Acs Nae 6 1S om eG 4000 ohms 

pyom cathode resistor ofS iii (OES crite eli A ait eeeab eave 570 ohms 
Peak RF Grid-to-Grid NeOl Re tech of Bon 8 as. aces sort de ire tea 90 volts 
Mga CARTON ernie dei wa crt ls tage ote nk ee 30 ma 
DC Grid Current GODDTON) ion. os neice) a Mn, ete ee ae 5 ma 
a avin: Power (Approx). tee. Sch Noh 07, SL Cake Een 0.2 watt 
Boe Output CADBTon Gil. ouniilin Kalin Hirde eal dita ae tree ae 2 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially 
negative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent 


* Obtained by fixed supply, by grid resistor, by cathode resistor, or by combination methods. 


HALF-WAVE GAS RECTIFIER xc ne 
Xenon-filled rectifier of the coated- 


3 B2 5 filament type. May be used in equip- 
ment subject to wide range of ambient F 
temperature (—75° to +90°C). Maxi- AG CATH. 


mum peak inverse anode volts, 4500; ara 


maximum average anode amperes, 0.5. Requires Small four-contact socket and 
may be mounted in any position. OUTLINE 36, Outlines Section. 
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eC EA GIS CAC) 95, 5 aca esta es hoaiercts.clton oo ace eems ce ob ae bale 2.5 volts 
Hibnie MeN CaCO UIRIRIGNID Pein auc is coe oes, ME tet OR ee oS Oo wae awa 5.0 amperes 
Pie wee VOLTAGE DROP (Approx.) . 2.05 66 ccs cee odes csc suet eceacves 10 volts 
° Filament voltage must be applied at least 30 seconds before application of anode voltage. 
HALF-WAVE RECTIFIER 

Maximum Ratings: : 
PEAK INVERSE ANODE VOLTAGE............... Serco reins Casas Pac Ons ROS 4500 max volts 
ANODE CURRENT: 

a eee Ne ee ee Sis os aise eb tte SE Reh ead 2.0 max amperes 

Ot ES MN OR wee ee cls eR he ed on eee 0.5 max ampere 

Fault, for duration of 0.1 second maximum...............00ceceeeee 20 max amperes 
BRPOULNG YOR POW DR SUPPLY. foo. ao selce os one obo beng on oe eee 500 max eps 
AMBIEINT= hHMPERATURE RANGE... .::...c00cene@ecccecescclecccdecteers -75 to +90 46 
© Averaged over any period of 30 seconds maximum. 
Operating Values: - 

Circuit Maz. Trans. Approx. DC Max. DC Maz. DC 
(For circuit figures, refer to Sec. Volts Output Volts Output Output KW 
Rectifier Considerations (RMS) To Filter Am~peres To Filter 
Section) Fig. E Eav lav Pde 
In-Phase Operation 
Half-Wave Single-Phase.... 54 3100 1400 0.5 0.7 
Full-Wave Single-Phase.... 55 1500 1400 1.0 1.4 
Series Single-Phase........ 56 3100 2850 We@ 2.8 
Half-Wave Three-Phase.... 57 1800 2150 SAGAS 3.2 
Quadrature Operation 
Parallel Three-Phase...... 58 1800 2150 3.0 6.4 
Series Three-Phase ....... 59 1800 4300 1.5 6.4 
Half-Wave Four-Phase.... 60 1500 2000 1.8* 2.0e 3.6* 4.08 
Half-Wave Six-Phase ..... 61 1500 2150 1.9*:2.08 4,1* 4.30 
* Resistive Load # Inductive Load 
vem EP ue «=» HALF-WAVE GAS RECTIFIER 
Xenon-filled rectifier of the coated- 3 B2 8 


filament type. May be used in equip- 
ment subject to wide range of ambient 
aru, - Lemperature (—75° to + 90°C). Rating 

suietD ~—s T: maximum peak inverse anode volts, 
10,000; maximum average anode amperes, 0.25. Rating Il: maximum peak inverse 
anode volts, 5000; maximum average anode amperes, 0.5. Requires Small four-con- 
tact socket and may be mounted in any position. OUTLINE 338, Outlines Section. 


PATE NDEVOM TAGE! (AG) ce a) occutas do care gyisuey ors ec mle, ccetaben tai lci oaths antebeR nage aria niets 2.5 volts 
CROCE NAO MORTON Toe) siete sy ec en Scns ister Cecio le eniatin we eens Oaeeete ny ss 5.0 amperes. 
BEAK ROBHAV OLTAGE DROP (Approxc Hae. Pasa lack oie beducd als ces ee 10 volts 
° Filament voltage must be applied at least 10 seconds before the application of anode voltage. 
HALF-WAVE RECTIFIER 
Maximum Ratings: 
PEAK INVERSE: ANODE VOLTAGE. 0. .cc5.ccsc0. ser tier eri st on sneharsysvens 5000 maz 10000 max volts 
ANODE CURRENT: 
TEBOW oS rosea GB SUSIE aN OER RIC eR enn mais en 2 max 1 max amperes 
PV EL ACEO tN me ta tocar wear aa sinc gee eon ess wh uekotcwonetets otis 0.5 max 0.25 max ampere 
Fault, for duration of 0.1 second maximum............ 20 max 20 max amperes 
PREOUBNG WT OF POWER SUPPLY: 0c 6c oa cess coms ces or 500 max 60 max cps 
AMBIENT-TEMPERATURE RANGE... 0... 00 cee eee e tenes —75to+90 —75 to +90 °C 


© Averaged over any period of 30 seconds maximum. 
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Cireuit Max. Trans. Approx. DC Maz. DC Max. DC 
(For circuit figures, refer to Sec. Volts Output Volts Output Output KW 
Rectifier Considerations (RMS) To Filter Amperes To Filter 
Section) Fig. E Eay av Pde 
In-Phase Operation 
7000® 3200 0.25 0.8 
Half-Wave Single-Phase. . 54 35004 1600 0.5 0.8 
3500® 3200 0.5 PG 
Full-Wave Single-Phase... 55 17004 1600 ie 0) 1.6 
7000® 6400 0.5 3.2 
Series Single-Phase...... 56 35004 3200 10) 3.2 
: 4000® 4800 0.75 3.6 
Half-Wave Three-Phase... 57 20004 2400 1.5 3.6 
Quadrature Operation 
4000® 4800 1.5 WS 
Parallel Three-Phase..... 58 20004 2400 3.0 WA 
4000® 9600 0.75 aie 
Series Three-Phase....... 59 20004 4800 1.5 F2 
3500® 4500 0.9* 1.08 4.0% 4.5" 
Half-Wave Four-Phase.... 60 17004 2250 18 se2e0— 4.0* 4.58 
35008 4800 0:95*--120" 4.5* 4.88 
Half-Wave Six-Phase..... 61 17004 2400 1.9* 2.08 4,5* 4,8" 


® For maximum peak inverse anode voltage of 10000 volts. 


* Resistive load. 


“ For maximum peak inverse anode voltage of 5000 volts. 


TWIN POWER TRIODE 


Heater-cathode type containing 
two high-perveance units used as in- 
dustrial control amplifier and voltage 
regulator. Control Amplifier maximum 
CCS plate dissipation (each unit), 15 


3C33 


® Inductive load. 


watts. Requires Septar seven-contact socket and may be mounted in vertical posi- 
tion with base up or down, or in horizontal position with pins 1 and 4 in vertical 
plane. OUTLINE 16, Outlines Section. Plates show no color when the tube is operated 


at maximum CCS ratings. 


PBATERGVOLLAGE (AC/DC)! Maven ole tiahens inate ion: EEE EO OR ee 12.6 «= 109% volts 
BAT ERYCURREN Ds, vacvaica.s, Sete cece reer Ree ee er, Sina ne aR ee TAs amperes 
AMPEIBEICATION MACTOR CHachpunit)t4c.cm joyce et Cee lee See oe eee al3h 
DIRECT INTERELECTRODE CAPACITANCES (Each unit): 

CA PTONCO BDL ACE: rrss cbs ohn tae ny eae Toe oes ee Pee eee a a eA ee ae 5.4 ppt 

Grid’ to cathode and heater. .75.2........- Bie Merce ees te Cee OTe ee 7.8 ppt 

iplatextorcathodesandsheatercme acct wees Rita eee ee ee 4.2 ppt 
* Grid volts, -200; plate milliamperes, 90. 

CONTROL AMPLIFIER SERVICE 
Values are for each unit 

Maximum CCS Ratings: 
(PHAKSPIUATE ViGLTA GE. 2 calc atolls cos oc one oho ae eo Eee ee oe +2000 max volts 
DCGRID VOLTAGE Ye 6.5 ule alee scto tree ee ee ee —200 max volts 
PEAK AC ATHODEKCURRENT cite eee a cic ee on ne ee 500 max ma 
AVERAGE ‘PUATEMCURRENT wyee te itble ad cothivece lout bis ie Cen eee 120 max ma 
AVERAGE GRIDIC URRENT wecse cesencvee eee ele sac/ oid ts meee eG Rose ee 7.5 max ma 
PEATE ISSUPA TIONS s.4 co REM eesien ae ec eyens Re ee a ee 15 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ...........s.ccecccecccecs x 100 max volts 

Heater positive with respect to cathode. ..........ccccccccccececnas if 100 max volts 
BULE: TEMPERATURE CAt hottest point)). .....0 o.uee eee cee eae Oey, 250 max °C 
Maximum Circuit Values: 
Grid-Circuit Resistance: 

When erid ‘potential is always negative: |. <<. 0% sas os ellen iee Oe esis 0.5 max megohm 

When grid potential swings positives. Vas oemice cae oe ake eee eee tek oe 0.038 max megohm 


RCA Transmitting Tubes 
TWIN BEAM POWER TUBE 


Glass-octal heater-cathode type used as 
push-pull rf power amplifier and oscillator in 
intermittent mobile-service applications. May 
be used with full input up to 15 Me. OUTLINE 3E22 
25, Outlines Section. Heater volts (ac/dc), 
12.6 + 10% (series), 6.38 + 10% (parallel); am- 
peres, 0.8 (series), 1.6 (parallel). Direct inter- 
electrode capacitances (each unit): grid No.1 to 
plate, 0.22 max ppf; grid No.1 to cathode, grid © 
No.8, internal shield, grid No.2, and heater, 14 wut; plate to cathode, grid No.3, internal shield, grid No.2, 
and heater, 8.5 wuf. Maximum IMS ratings as PUSH-PULL RF POWER AMPLIFIER AND OSCIL- 
LATOR, CLASS C TELEGRAPHY (per tube): de plate volts, 600 max; de grid-No.2 volts, 225 maz; 
de grid-No.1 volts, -175 max; de plate milliamperes, 175 maz; de grid-No.1 milliamperes, 11 maz; plate 
input, 100 max watts; grid-No.2 input, 6 max watts; plate dissipation, 35 max watts; peak heater- 
cathode volts, + 100 max. Plates show no color when the tube is operated at maximum IMS ratings 
during the normal cycle of 15 seconds on, 1 minute off. The 3E22 is used principally for renewal purposes. 


TWIN BEAM POWER TUBE 


Heater-cathode type containing 
two high-perveance units used as rec- 
tangular-wave pulse modulator. Mod- 3E29 
ulator Service maximum CCS plate 
dissipation (per tube), 15 watts. Re- 
quires Septar seven-contact socket and may be mounted in vertical position with 
base up or down, or in horizontal position with pins 2 and 6 in vertical plane. OUT- 
LINE 22, Outlines Section. Plates show no color when the tube is operated at 
maximum CCS ratings. 


HEATER ARRANGEMENT Series Parallel 
ela MRE OIA GEACAC DC). scclers «ca ge wise, 4) o:0i4) siavetern elaln oo 0% 12.6° 6.3° volts 
Me ACE UR OAUIRICION Tose acy ihs tar sie a 0i/0 & ove a Al oeile suens) ele die scanners anate selene 1.125 2.20 amperes 
TRANSCONDUCTANCE (Each unit, approx.)*..........0.000005 8500 pumhos 
Mu-FactTor, Grid No.2 to Grid No.1 (Each unit)**.......... 9 


DirEcT INTERELECTRODE CAPACITANCES (Each unit): 
Grid No.1 to plate (with external shield)................. 


Grid No.1 to cathode, grid No.8, grid No.2, and heater mid- 0.12 max ppt 
BED o 6 ei 10 CAOWGALECAG DRIES OCOD REREAD aL 14.0 ppt 
Plate to cathode, grid No.3, grid No.2, and heater mid-tap. 7.0 ppt 


° Should not deviate more than +10% or —5% from value shown. 
* Plate volts, 250; grid-No.2 volts, 175; plate milliamperes, 60. 
** Plate and grid-No.2 volts, 225; plate milliamperes, 60. 


MODULATOR—Rectangular-Wave Modulation 
Values are for both units in parallel 
Maximum CCS Ratings: 


For Duty Factor®™ between 0.0001 and 1.0 and Maximum 
Averaging Time of 1200 Microseconds in Any Interval 


DOM AACE SUPPLY EV OLTAGE® ; sists slic ree Sse os) Helse eels e one: efeusy oye ee fe ois) aise 5000 max volts 
ENS PAN TANEOUS PLATE: VOLTAGE, 5 o cupencre oo sStaps gone e Ossie le 60 e+ 0 0 8 cue als 5750 max volts 
DC GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE*, 1... 0.0... 000s es eeeeees 850 max volts 
DC GRID-NO.1 (CONTROL-GRID) SUPPLY VOLTAGE™, ..... .6.5...2200ceesee -—225 max volts 
INSTANTANEOUS GRID-NO.1 VOLTAGE............ Fe Aire AR BMY Deke wie eee lata OaePy —600 max volts 
PE AeeOSIpivE GRID-NO.L VOLTAGE odes so > «GG © 1 sks big sie es eee sc 250 max volts 
Ether NTE TO URRENT me = seomeper oe sivysichs Clie. s: Seven 8b oremythese 69h) e) aia miei er ere @max amperes 
Pea RUD NiOLsKOURRENT «no, o ovevstelonels «9.6.6 sie 8i'6 SI, 010 UNG 2) ere lage 6 oe. ese ous , 3.5 max amperes 
BAe GRID= NOSE CURRENT, 6,4). 10 a clayarc siesta s hae eee cusida e+ os eee song's Ae 4 max amperes 
[Pitas IGSTALGGYS Si, SSUNai aes ae sen ecicis CPi Itiniceckors Ion IGomorciO minrcccle co occas CLeecanas 85 max watts 
CDN OS OPUNP UT's, cf opskeis oc era dpane ests crete! ore) aiiel e's ley ay atietons AIS Vane a ateeiate 8) MEAS . 3 max watts 
CALI NOM LN Ties cigars ofc s eiele ae elo rertie ie) ete erg @) 6.0 lp a oh ausaels) obs oe vata atrete Miers 1 max watt 
MAT EMIS OTOATIONZ:, cists cs crs) sre sb ele.s 5 cc, 40 cpeis.e ys de viere ce soe sianeuele ge Was 15 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ......... cece rere revereece 100 max volts 

Heater positive with respéct to cathode. .,.........-s.-ereese RAS 100 max volts 


4 Duty factor is defined as the “‘on’’ time in microseconds divided by 1200 microseconds. Pulse dura- 
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tion is defined as the time interval between the two points on the pulse at which the instantaneous value 
is 70 per cent of the peak value. The peak value is defined as the maximum value of a smooth curve 
through the average of the fluctuations over the top portion of the pulse. 
“For tube protection, it is essential that sufficient dc resistance be used in the plate-supply circuit, 
the grid-No.2-supply circuit, and the grid-No.1-supply circuit so that the short-circuit current is limited 
to 0.5 ampere in each circuit. 

@ For a duty factor between 0.0001 and 0.001, the rated peak plate current is 10 amperes maximum. For 
higher duty factors, the peak plate current must be reduced. The rated peak plate current for a duty 
factor of 1.0 is 0.3 ampere approx. 


BEAM POWER TUBE 


Small, thoriated-tungsten-fila- 

4.6 5 A ment type used as af power amplifier 

and modulator and asrf power amplifier 

and oscillator. May be used with full 

input up to 50 Me and with reduced 

input up to 250 Mc. Class C Telegraphy maximum CCS plate dissipation, 65 watts. 

Requires Septar seven-contact socket and may be mounted in vertical position only, 

base up or down. OUTLINE 28, Outlines Section. Plate shows an orange-red color 
when the tube is operated at maximum CCS ratings. 


PICAMENT W OPTEGE (AC/DC)... acon cue eee. arate fe ae 6.0 volts 
GILAMENT CURRENT, o(6 0. Pees eA Ee oe as ee te eas 3.5 amperes 
RANSCONDUCTANGE™ i. 2.0 0. dilstlee BY AES ears ar iacreint: Seen iia 4000 »umhos 
MU-FACTOR, Grid. Nod ‘to Gridun a. dig oh eee Ws bees eae 5 
DIRECT INTERELECTRODE CAPACITANCES: 
GIN O:1-Co plate! 73.7. A1 oN PAO EEAN 3B 47 3, Ree eee ere erie eee 0.12 max put 
ithe Nol toltilament and ‘erid No.2urry S490 see ee ee 8 put 
Plate to; filament and-grid‘No2iit oo) Sade ee, Se eee. Ae van | ppt 


* Plate volts, 500; grid-No.2 volts, 250; plate milliamperes, 125. 


AF POWER AMPLIFIER AND MODULATOR—Class AB2 
Maximum CCS Ratings: 


IDC RR RATS. V OLTAGHS 2. 0 TORR eh oe 8 PRR On Cen Pee ie 3000 max volts 
DO@*GRID-NO.2 (SCREEN-GRID) VOLTAGE.) ; / Oo). 4S0n ee ee 600 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT®* . 000.000. c cece ce ccucecene 150 max ma 
MAXIMUM-SIGNAL DC GRID-No.2 INPUT** 2.00.0... c oe cece cece cease 10 max watts 
PEA Tiel eGIP ATION TE OP ee ale ed oan ie Ie ee 65 max watts 


** Averaged over any audio-frequency cycle of sine-wave form. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Carrier conditions per tube for use with a maximum modulation factor of 1.0 
Maximum CCS Ratings: 


DCRR EAT ENV OUTS GBied'n ir tae ita aks wha suse 4 aikels | eae ES ee 2500 max volts 
DC GRID-N0.2 (SCREEN-GRID) VOLTAGE. ......6.0cccececececcccceuce 400 max volts 
DC -GRID-NO.1 (CONTROL-GRID) ‘VORTAGE 22 Tee ee ea —500 maz volts 
DC IPEATE CURRENT. & delcrem soa batterie ah ieeae hae tna baie oe 120 max ma 
CSREDRINOle NEUE cok Wile weer ond ne ected bie tea tee eas 10 max watts 
GRIEEIO 4 INPUT 5 as cihak Ac bok ba Hack ienke Waele Wea he Pe PRE RET Lets 5 max watts 
MUICAE PL ISSTP ATION . ccs Oocha cee wes ik GPa Oe sheet AEE Ae eo mee. 45 max watts 


Typical Operation: 


WCrPiate Voltage... aS where 600 1000 1500 2000 2500 volts 
DC Grid-No.2 VoltageO.......... 250 250 250 250 250 volts 
DC Grid-No.1 Voltage® ........... -120 -125 —125 -130 -135 volts 
Peak AF Grid-No.2 VoltageO...... 250 250 250 250 250 volts 
Peak RF Grid-No.1 Voltage........ 215 220 220 225 215 volts 
DCSPlatet Current. oe sl). tts 120 120 120 120 110 ma 
DC Grid-No.2 Current (Approx.).... 40 40 40 40 25 ma 
DC Grid-No.1 Current (Approx.).... 15 16 16 16 a ma 
Driving Power (Approx.).......... 3.2 3.5 3.5 3.6 2.6 watts 
PowerOutput ee: 222 eee 45 90 140 195 230 watts 


© Obtained from unmodulated plate supply through a series resistor, by the use of an af reactor in the 
positive grid-No.2 supply lead, or from a separate winding on the modulation transformer. With the 
series-resistor or reactor method, the af variations in grid-No.2 current resulting from variations in 
plate voltage as the plate is modulated automatically produce the grid-No.2 modulation voltage. 

© Obtained from grid-No.1 resistor or from suitable combination of grid-No.1 resistor and fixed supply. 
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RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


RE OCLRGE te bie eee kode EEA ee 3000 max volts 
DC Grip-No.2 VoOLTAGE................... O35 ee hy Te ee 400 max volts 
eee O"1 VOLTAGE a... ac teem eames cher Se od MI SSE RCT) MSN —500 max volts 
Peer ENC URRENT.. 2... shen A he ase Se ee ee en a 150 max ma 
OY us Ag 92 En Op et Om aes ae ee ec re 10 max watts 
GRID-No.1 INpuT........ Rest MR RE a TR ONE I Soar UE Pn al UE Pa ar. 5 max watts 
BATON NUM rns. | Me Cie es Ee hd occ cc 65 max watts 
Typical Operation: 

WrC Plate Voltages..........-¢; ieee 600 1000 1500 2000 3000 volts 
WO Grid-No.2 Voltage............... 250 250 250 250 250 volts 
nC, Grid-No.1. Voltage. ............:. —75 -80 —85 -90 —100 volts 
Peak RF Grid-No.1 Voltage........... 170 175 180 190 170 volts 
mtemiiate Current... ee to oie eke. 150 150 150 140 115 ma 
DC Grid-No.2 Current (Approx.)....... 40 40 40 40 Payee ma 
DC Grid-No.1 Current {Approx.)....... 18 17 18 11 10 ma 
Driving Power (Approx.)............. 3.1 3.0 3.2 Zeal ghar watts 
Mme OULDULL 0.) ao ke ite clos oe 45 95 165 215 280 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially 
negative may be used if the positive peak of the audio- -frequency envelope does not exceed 115 per cent 
of the carrier conditions. 


AVERAGE CHARACTERISTICS AVERAGE CHARACTERISTICS 


t 
TYPE 4-65A ia TYPE 4-65A 
Ep=6 VOLTS Eg =6 VOLTS 
GRID-N2 2 VOLTS=250 GRID-N2 2 VOLTS=250 
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BEAM POWER TUBE 


Forced-air-cooled, thoriated- 
tungsten-filament type used as af 
power amplifier and modulator and as 
rf power amplifier and oscillator. May 
be used with full input up to 120 Me 


and with reduced input up to 250 Me. Class C Telegraphy maximum CCS plate 
dissipation, 125 watts. 


EAUCAMENT SV OLTAGE: (AC/DC)... v.5bie.c eee ORs oes ee he ee 


FILAMENT CURRENT.... 


DiREcT INTERELECTRODE 
Grid-No.1 to plate (B 


Grid No.1 to filament, 


@ RL Cisie.s6 6 0 Sis sive: 4.0) 00) el ere re: 66 -a\\¢ S2aT ee 0) 0116) 8 julseila ie te le. lelteuie -epieMe Ne le 


oO al elias 18: 6) ‘6: Je iemiqmiag hy: (u)i6) (¢\@ IR UeTeUe 8 (Terie, @ felée) 6 (6) le "ete a's Tale Sue's) ja 6 [ele is) 16 


CAPACITANCES: 
ase shell ‘connected: to: ground)en.y.. ec oe eee 
enid No.2sand basemshell- ere eee 


iPlateitoimlament,.prid No.2; and: base shelly ane 
* Plate volts, 2500; grid-No.2 volts, 400; plate milliamperes, 50. 


AF POWER AMPLIFIER AND MODULATOR—Class AB2 


Maximum CCS Ratings: 
DC PLATE VOLTAGE.... 


Oe i eire yea i078) a) Ke sks) 6, 9, Of (0. 0) wl :6 s 0\0\ 0, (0-6: 0 1016 Te: sihemes0- 05S) Rhee 6. (61.0 ise) «ere 6 


ile [@iLo) mKet ells) ie ain (¢' 6 eye 16e, (0 Ke) a6) eis ee [69 9\ 10! @:\e 19110). eer «) alliela.e ierelalle 


i 2 y 


Typical Operation (Values are for 2 tubes): 


IDORDISECUN OMA gO rend. sf cbiutcd ss Rass att oe cosine awit 1500 2000 
ID CsGrid=NoiZeVioltages i. leerih tee eee, 6) 2 ay oe 350 350 
DC Grid-No.1 (Control-Grid) Voltage...............000. —41 —45 
Peak AF Grid-No.1-to-Grid-No.1 Voltage................ 282 210 
Lee signal, DOC Plate Current...) oh eee Ske ee 87 12 
Maximum-Signal DC) Plate.Currento32-6.:...25 6. oc. cs oes 400 300 
Zero-signale ©, Grid-No-2 Current. © jase fae on oe 0 0 
Maximum-Signal DC Grid-No.2 Current................. 34 5 
Effective Load Resistance (Plate to plate)................ 7200 138600 
Maximum-Signal Average Driving Power (Approx.)....... 2.5 1.4 
Maximum-Signal Peak Driving Power (Approx.).......... 5.2 SJeal 
PEOtal pear @iornic-DIstortion toe | ok Ole So ek ew came en 2.5 1 
Maximum-Signal Power Output (Approx.)............... 350 350 


Maximum Circuit Values: 
CPIOSIN 0.1 CT CULE AERIS GRINS wens Miah secthera ove aha de Sas gcoobioncoe alae deo tps 


™ Averaged over any audio-frequency cycle of sine-wave form. 


3000 max 
400 max 
225 max 

20 max 
125 max 


volts 


amperes 


pumhos 


wpe 
mye 
put 


ohms 
watts 
watts 
per cent 
watts 


0.25 max megohm 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Maximum CCS Ratings: 
DC PLATE VOLTAGE.... 


Typical Operation: 

DC Plate Voltage...... 
DC Grid-No.2 VoltageO 
DC Grid-No.1 Voltage % 


Peak RF Grid-No. 1: Voltage (CA pprpx.) sees cnis nc Oe eae CeCe 


DC Plate Current<- 


©, 904 My 8) (4 0010) erie) a) 616 els ar-Ore Wea aics)ie)\¢ \9 \*' 0 0 <a) \el se’ 6 0-0) 06,6 eels) 6 (4) 6 0-0) 16 


C0 BMGricde)\ae)leh ee) eee 0, (6 x6158 Ae.56. 161016, 60 (0) 'e\ eve, 6) emus ree 0 (ele mlahe ic fe eile 


e ja) ae) isl wa lel se) delle es els), 16! (0.10 16 \e 0\16 10 m2) © 6.6 ete | (se es iuile) eek es) 6) 01) 0 1 a6 


«le, Bex 8s feig (0 (cpio. elie Te. 4) (010 ib) 16 er ON wue, ber ese ele 6s 16 ohulsu te “(6.0 (0, 8.0 seele 


110) 6 0) 010-0) jo aise '6) 0/6 40. ele 01/6 6. Je. 0. eg euiei'e (o) 281808 96, a) 8) eee Oe es a alma) im 


WS SALA GR, OP #8 ec fe) jase is Je: 0) ¢ (0) © (666 @ 19) 6 @: 10 va) ee 1.0 oe ne le lous we (eis) wire, 


010) DP" Hi .6::0) 10 1.10 (6) /0) 0 Je7J0\ (0 0. 9, 0 le (60. ere & 010 © 0 0,0 lo renetionene alee s © 06 ¢ «a 


61/914, B) Bike. T 6! eel ie je Je (0) 18))9) 10) 0s fe we 6.046 8 6. 9)\6) eels ke eee ee) el! ar 


o'Re) 0) #6! Wile) aero ve. (erie be: ie! 6) 6) (u Wee: 0) 6. Je ei 0: 6 10 We) 10he) s (ane, 6 hile: 0 © 


AiMJ@ i, S88 (0 ehie)i9 6 10 ele 0:06 © © © (0 (4)0.8) 0 6 © 0 ens lee ls 6 Ww 6 le 


eSNG ACY Sipe aise MMP WLe LOH apAeN.6 48.1640. .Ou Radial @ (6 1@ @ aehe oles: 016 60 © 


C0 eke: (00) e\jaite) s)/e_i6 ‘e¥0@ 2) 0 \ic, e| ef emo, (6) mse uous 6) 0 he) ena) @ie4e,6lele 


O)Ke) Ke" FO\ 6 16! (6: '@ ca }.9' (ei sesso ge es stems be Wee: (elie: eiieee aes ie loners oe fete 


2500 max 
400 max 
—500 max 
200 max 
20 max 

5 max 

85 max 


2500 
350 
—210 
210 
360 
152 
30 

9 
3.3 
300 


RCA Transmitting Tubes —————_—_——— 


© Obtained preferably from separate source modulated along with plate supply, or from the modulated 
plate supply through a series resistor. 

& Obtained preferably from grid-No.1 resistor or from a combination of grid-No.1 resistor with either 
fixed supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER— Class C FM Telephony 
Maximum CCS Ratings: 


Pe ny OUTAGES 2.0) tice oc latterehwhts © ORE SEAR oe BA, fee lwa ee 3000 max volts 
eet NO 2aV OUTAGE weit. ina tohiatyae bons. SA ok es oo Rk s Oe 400 max volts 
Se NOME AVIOUT AGE che '.s ohetsiciouclbsro av Ge oda beer e oe eek Perr loc —500 max volts 
meme Re ENRRICION Toi sn 09 tree COR odio ee eo HN oe ee 225 max ma 
Be PEN PUT eto 5 ahd. 7 eater rorswliofndchanniosin ndnsedeoletcck a cena ohn Geka alawcke 20 max watts 
Bee COMMUNE Tee) Oil ta oe nas bd iinet ditaeiens ctaoetenonak ee 5 max watts 
mE SMEATION he, cists os eh ae cle eee are odo’ G44 Uke a Mee leo ach 125 maz watts 


Me BERN OLEA BO eetansis ols sy orcxorovsi ss sos ane eels, o Auk Ea oe eet 2000 2500 3000 volts 
OE Co EIN TORUS LE 2 a 350 350 350 volts 
PP ON Onl VOlCAZC sla... lice wvidsn avse sre ns oe ele or one -100 -150 —150 volts 
Peak RF Grid-No.1 Voltage (Approx.)............00c.00. 230 320 280 volts 
UG ES TOC hg 5 1 ER ee 200 200 167 ma 
LOR GSELESS | R741 O10 Te 92) 01 a eee a a a 50 40 30 ma 
Re Pe NOC ULLOME «ube acmidosora-sysohes'sneiewaryonicorconcbrcee 1A 12 9 ma 
roving bower (Approx.) -. os. va ce ne sch dec ee nacncle 2.8 3.8 2.5 watts 
PGR MOUC DULY CA DPT OX.) 6 6) occ ops 'o') ws bs, ceauusw Sle we ote ss eis 275 375 375 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially 
negative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent 
of the carrier conditions. 


OPERATING CONSIDERATIONS 


Type 4-125A requires Special Metal-Shell Giant five-contact socket such as 
KE. F. Johnson Co. socket No. 122-275, or equivalent, and may be mounted in 
vertical position only, base up or down. 

OUTLINE 30, Outlines Section. 

TYPICAL CHARACTERISTICS For operation at 150 Me, plate volt- 
ae cel eee age should be reduced to 80 per cent of 
rare a CONN NOETSEG} maximum rating; at 200 Mc, to 64 per 
(ee ale es cent; at 250 Mc, to 56 per cent. Plate 

Poke shows an orange-red color when the tube 
is operated at maximum CCS ratings. 
Adequate cooling must be provided 
for the seals and envelope of the 4-125A. 
In CCS applications, the temperature of 
the plate seal, as measured on the top of 
the plate cap, should not exceed 170°C. 
Use of a heat-radiating connector such as 
EKimac HR-6, or equivalent, on the plate 
cap is required when the ambient temper- 
Ag ature exceeds 30°C. At frequencies above 
30 Mc, special attention should be given 
to adequate cooling of the bulb and plate 
seal. A small fan directed toward the up- 
per part of the bulb will generally provide 
sufficient cooling. 


GRID-N2 1 MILLIAMPERES (1¢,) 
oO 
fe) 
a 
fo} 
GRID-N8 2 MILLIAMPERES (ICo) 


2000 


le} 1000 
PLATE VOLTS 
92CM~7680T] 
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AVERAGE PLATE CHARACTERISTICS 


TYPE 1254/4021 


4- 
Er =5 VOLT 
GRIO-N22 VOLTS = 350 


PLATE AMPERES 


| Shel 
co) 500 1000 1500 2000 2500 3000 3500 
PLATE VOLTS 92CM— 9027T 


BEAM POWER TUBE 


4.92 50 A / Forced-air-cooled thoriated-tung- 


sten-filament type used as af power 

5D22 amplifier and modulator and as rf 

power amplifier and oscillator. May be 

used with full input up to 110 Mc and 

with reduced input up to 150 Mc. Class C Telegraphy maximum CCS plate dissi- 
pation, 250 watts. 


EILAMENTAVOLTAGESCAC/,DC) ¢ ., 5.20 hisses se slv puaeieunie Scie oe cae oe Eh ee 0 volts 
LICAMEN TAC URRENT by auke) tein ee aie eRe eae Ree cc ee ERR, te Se 14.5 amperes 
RRANSOONDUCTANG EES angers biekeoih ae nos Chetan. BRED 2 WORE in fe ate ee 4000 umhos 
MUCHACTOR GhidaNos2itoGriduNOslal. ase cco ent ate See er ete 5.1 
DIRECT INTERELECTRODE CAPACITANCES: 

Grid No.1 to plate (Base shell connected to ground).................05% 0.14 max ppt 

Grid No.1 to filament, grid No.2, and base shell...................008. LZ ppt 

Plate toiilament,; grid’ No.2; and'base’shell.. . oi. 4.< i feat goer he eee 4.5 pk 
* Plate volts, 2500; grid-No.2 volts, 500; plate milliamperes, 100. 

AF POWER AMPLIFIER AND MODULATOR—Class AB] 

Maximum Ratings: 
DD OPREATHRAV OL TAGE (ists ere eae Oe Meee ee re ieee are alle LER Eee ee 4000 max volts 
DEXGRID=NO:23(SCREEN-GRID) [VOLTAGE A. We (ROR. <cngne coc eebi. eee 600 max volts 
IMAXIMUM-SIGNAL DC; PLATE CURRENTS au. . ..0.c.080 6 ce Se ee ee 350 max ma 
SEIDEN OSS, ENE OTS Wy sere ee. cree re de ne Cas SERA ep Te, 35 max watts 
GRID- NOs (CONTROLEGRID) FINPUT Ciera ORE Se 2 eee ee eee 10 max watts 
IPPATEMOISSIPATION OC tn & tic, Padget Bisa ake sues eaae ie Oo ee eee 250 max watts 
Typical Operation (Values are for 2 tubes): 
DC Plate Voltagecd i a FA. wiecpheren. cxlmarewe ts oe Gee 1500 2000 2500 3000 volts 
ISCAGTIC=N oO: Zavioltage*... tvcck sina. ca Sree face ccee 600 600 600 600 volts 
WD CrGTid-No.L Voltage ?s, sana. Hee 4 fie sees, —95 —104 -110 —116 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage. ......... 128 176 180 186 volts 
DELO SIenalny CreratexCurren tanto t oh Cot eee 120 110 120 120 ma 
Maximum-Signal DC Plate Current............... 400 405 430 ALT ma 
Zero-Signal DC Grid-No.2 Current. ............... —0.4 -—0.3 -—0.3 —0.2 ma 
Maximum-Signal DC Grid-No.2 Current........... 23 22 13 10.5 ma 
Effective Load Resistance (Plate to plate) ......... 6250 9170 11400 15000 ohms 
Maximum-Signal Driving Power.................. 0 0 0 0 watts 
hotalviarmonicyIstorcion j.an7 seterde eee mee ee ee 4 2.5 2 2.5 per cent 
Maximum-Signal Power Output (Approx.).......... 310 460 625 750 watts 


® Averaged over any audio-frequency cycle of sine-wave form. 
“ Obtained from a source having good regulation. 
© Total effective grid-No.1-circuit resistance should not exceed 0.25 megohm. 


104 


: RCA Transmitting Tubes 


AF POWER AMPLIFIER AND MODULATOR—Class AB2 
Maximum Ratings: 


ROL TAGE: fates Po Oe Re ls ahs doc giclee ba ce ee es 4000 max volts. 
Merce Oo OLTAGH 2). use i. Ea See ak Pe ere Pa Py 600 max volts 
BEAMOMOUM-SIGNAL DO PLATE CURRENT®,.... 2.366.022 o cbc chek cece cence 350 max ma 
Co Si ALL SS es eas a gn ee 35 max watts. 
REO EN PU POV) iin ee os 8 eS ge hth a at ot gu Ln 10 max watts 
SES EA TION It dtee ya oe ra ee ne Pe gees he 250 max watts 


Typical Operation (Values are for 2 tubes): 


MME AALCL NV OLTATO Sn aici cee ue ah Pee 1500 2000 2500 3000 volts 
Preeena-No.2 Voltage*. .\.. . aise oad hbo Ses ows 300 300 300 300 volts. 
Brererrid-N 6.1 Voltage f oo. oe ee. —48 . —48 —51 —53 volts. 
Peak AF Grid-No.1-to-Grid-No.1 Voltage.......... 192 198 200 198 volts 
Zero-Signal DC Plate Current... . 2. 6c)e.cnce cece cee 100 120 120 125 ma 
Maximum-Signal DC Plate Current .............. 485 510 500 473 ma 
Zero-Signal DC Grid-No.2 Current................ 0) 0 0 0 ma 
Maximum-—Signal DC Grid-No.2 Current.......... 34 26 23 33 ma 
Effective Load Resistance (Plate to plate)......... 5400 8000 10900 16000 ohms. 
Maximum-Signal Average Driving Power (Approx.) . DROWN Fe) oh 74, Yo 1.9 watts 
Maximum-Signal Peak Driving Power (Approx.) .... 4.7 5.5 4.8 4.6 watts 
Total Harmonic Distortion .,............ccccceccee 3 4 4 4.5 per cent 
Maximum-Signal Power Output (Approx.) ......... 428 650 840 1040 watts. 


® Averaged over any audio-frequency cycle of sine-wave form. 
“ Obtained from a source having good regulation. 
o& Obtained from fixed supply having de resistance not exceeding 250 ohms. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Carrier conditions per tube for use with a maximum modulation factor of 1.0 
Maximum CCS Ratings: 


TPN ORT AGE (5.0. Ak oh eters OF he IMTS eat We Ett 3200 max volts 
Beer NO.2: VOLTAGE. BRP tea aes in see ree Ve Ree 600 max volts 
Pen O-te VORTAGE oti fie Pee PE CO te Zl —500 max volts 
MEMO UREN ; 00 Dahle trate atl hon, eG VN Soy spite SA) 275 max ma 
EE OR EST RRP! Nee Aw ae eh Ine ge altel MAR TS CY SA a 35 max watts 
aera RLNCUT ES © ot Matas fie Lote ane ORE SR ES SP be Ma They ye Ria y 103 max watts. 
DRE URESIE LILO eet. ky, See ey ek NERY UR. peli: Sh eS IN I 165 max watts. 


ROLLA Cr Od yer are (us Shag Onto os ea ela het Shoe heel aeere 2500 3000 volts. 
PROM TICINO. ZV OltA SC Oda ayn criss ato esate whore tel vale: whet ation others tel Saint 400 400 volts 
Patera V OLLATOO 3 oo is DREN SE Ee SSS oo cs —200 —310 volts 
eaK@a eG TI G=NiO°2oV OLCALE 6s sins u.ct Hh on rae se clue eed one kdl 350 350 volts. 
Peaks Grid-No.1 Voltage (Approx.) ch... 0. sess. soe shes doeuwnler 255 365 volts. 
EKG) TPS GUTH RET WBS See cia ite la A oI ea NOR A A a Rt 200 225 ma 
WCAG NO CUITents o 8 | roe eae oe oe eke Oe oe eee ee bee: 30 30 ma. 
DW CrGrd-Nos Current. (Approx:)< dans: ede Male Pe he oe ee 9 9 ma 
Pinan ORL O.w Cla CA DLO XS) ene sia lowea sioner ik iene news one ne aes ale ee srs DD, 3.2 watts 
ON CHMCEIE PUL CAD DLOX:) oo 1 <s5G) i asses yas, oiichc ses eusbowss cute abun ah alsveaw aden.c 875 510 watts 


© Obtained preferably from separate source modulated along with plate supply, or from the modulated 
plate supply through a series resistor. 

& Obtained preferably from grid-No.1 resistor or from a combination of grid-No.1 resistor with either 
fixed supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


OKO en AEE a OUCA GEN whe nets 2 cai 0G, o. ctep ator oss soil aud sds cgsh ot ee ARREST he 4000 max volts. 
IDG HD AINOScHV OLTA GE © caine ak ccclecre hinhsie ak fae ee ahead es Maeteee ais 600 max volts 
MONO MG LED AO SLAB, OUTAGES netics ey Sls awe tele Riek bs Gilet co neee eet LP RR aw lowe op belt -—500 max volts. 
TDN ARSE ANGSD CCH GI ES 2 DN aon LAT ais se SNR Oe SRN oo Oe rT Vr ieee i 350 max ma 
CGE ERS INOS AMENE WT obey Artes mei ta wi oars steal ace shy Monat A tte era Ce GORI cig iN cose; ala’ ol Bee 35 max watts 
SU NIG MUELNY UL aero aes mma tnec er elavace mee eet re Nae eee eS TS Coho a eee 10 max watts 
JET MRD) IES EI NG CORSE VRS IN, oh at S08) ONION RC EAI SoC ACREL Rt OME TDI RI ICs I-RERE HAP SCRE uch RPn EER 250 max watts 


Typical Operation: 


NOC RPIALCAV OLGA SOE 2). cit ouch hater eee heratat char sherebohet oh che ianctaboneterers Z 2500 3000 4000 volts 
OORT = INGOs)" Vi ONCARE aya) ctor a anatcnc lo crchsathchsiolelctohehs lerelelaheboleteheote 500 500 500 volts 
HD OGRA INIOZ LY V. Ol TARO es spedio re el aiioes isitcahntal crobasla vortsl sitorcertalictleorete wh ts —150 -—180 —225 volts 
Peak RF Grid-No.1 Voltage (Approx.)........... ate teteitete tite 220 265 303 volts. 
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Pe Wate Curent. 7: 04ar iyi oaavee Mite Bearer 300 845 312 ma 
Brera No.2 Corrente Ste aioe eee em 60 60 45 ma 
DC Grid-No.1 Current CADDTOX.)i ke. pre nee ae Mee oe 2 10 2) ma 
Driving Power RADDIOL 9). Meas, Ot eee een 1S 2.6 TAH watts 
Power Output PADBIOR coe oe Eee 575 800 1000 watts 


of the carrier conditions. 
4 Increased driving power is required at frequencies above 40 Me, 


OPERATING CONSIDERATIONS 


Type 4-250A requires Special Metal-Shel] Giant five-contact socket and may 
be mounted in vertica] position only, base up or down. OUTLINE 37 , Outlines Section. 

For operation at 125 Me, plate voltage should be reduced to 85 per cent of 
maximum rating; at 150 Me, to 74 per cent. Plate shows an orange-red color when 
the tube is operated at maximum CCS ratings. 

Cooling requirements for seals and envelope are the Same as those for the 
4-125A /4D21. 


BEAM POWER TUBE 


Forced-air-cooled thoriated-tungsten-fila- 
ment type used as af power amplifier and modu- 
lator and as rf power amplifier and oscillator at 

4] OOOA frequencies up to 110 Me. OUTLINE 58, Outlines 
Section. Filament volts (ac/dc), 7.5; amperes, 
21. Direct interelectrode capacitances: grid 
No.1 to plate (with base shell connected to 
ground), 0.24 puf; grid No.1 to filament, grid 


N 

grid-No.2, and base Shell, 7.6 pyf. Maximum CCS ratings as RF POWER AMPLIFIER AND OSCIL- 
LATOR (up to 110 Mc): de plate volts, 6000 max; de grid-No.2 (screen-grid) volts, 1000 max; de grid- 
No.1 (control-grid) volts, -500 max; de plate milliamperes, 700 max; grid-No.2 input, 75 max watts; 
grid-No.1 input, 25 max watts plate dissipation, 1000 max watts. Characteristics as CLASS A: AMPLI- 
FIER; plate volts, 2500; grid-No.2 volts, 500; plate milliamperes, 300; transconductance, 10,000 
umhos; mu-factor, grid No.2 to grid No.1, 7. Plate shows an orange-red color when tube is operated at 
maximum CCS ratings. The 4-1000A is used principally for renewal purposes, 


POWER TRIODE 


Forced-air-cooled heater-cathode 

4C33 type used as Class C plate-pulsed os- 

cillator. May be used with full input 

up to 625 Me. Class C maximum CCS 

plate dissipation, 250 watts. Requires 

special mounting designed for use in circuits of the coaxial-cavity type and may be 

mounted in vertical position only, base up or down. OUTLINE 74, Outlines Section, 

except that grid-flange thickness is 0.040 + 0.005 inch and outside diameter of air- 
cooled radiator is 2 + 0.005 inch. 


HEATER VOLTAGE Se Ment SBR NGN ets iiCobteblil ead it” 5.0 volts 
Pee anon Ce Vaetans Ola aaa ane al amperes 
HEATER STARTING ON ot Sas ee CAL aee fe Te PC NY en Mle 16 max amperes 


AMPLIFICATION W ACTOR Soar cue aoe ay eee 
DIRECT INTERELECTRODE CAPACITANCES: 


Ere AS BLE iestgs US ishielioh onesToites « taiyeitoh cites rene uses Oe 


rE A dln Pir a rE ee cTeR Nee NR 13 ppt 
Grid to cathode and nonber. 262i Sea Atiea es Uk ee tactile) Mee ra 34 ppt 
Plate to cathode aR exe adres OFF ppt 


PLATE-PULSED OSCILLATOR—Class C 
Maximum CCS Ratings: 


PEAK PLATE-PULSE EU, V OURRGR Laie: ala. ae rn 13000 max volts 
Seve anh as sd ns MR, (EEE Fe —2000 max volts 
PEAK PLATE CURRENT FRoM PUGH SUPEUY pet si Lacan petal at 30 max amperes 
PEAK RECTIFIED GRID CURRENT......., PAP e RP RRO ae epee ole SM Dy dee 4 max amperes 


SS ieerane ee. 


RCA Transmitting Tubes — 


Bee EC MURR UN oclticssee, pina 2:4 2 ane bd ees OES, SRNL he hea 30 max ma. 

LE CLUES SIONS 0 Sa GRRE ALIS ie ae nS ER a OG SAL 4 max ma 

os to) LN ER Rie SRA aA ne a a a 390000 max watts. 

eee mee CATION ©. 3. eee: PD, Dee bd SR eh Ae ES 250 max watts. 

SRL er oe 5 8 AM tl Ree ee og Ca ata Oe Daley Oke ae 5 max psec: 
BEAM POWER TUBE 4D21 


See type 4-125A/4D21. 


BEAM POWER TUBE 


Thoriated-tungsten-filament type 4E 2 7 yh 


used as af power amplifier and modu- 
lator and as rf power amplifier and 8001 
oscillator. May be used with full in- 

put up to 75 Mc. For operation at 120 

Me, plate voltage and plate input should be reduced to 75 per cent of maximum 
ratings; at 150 Me, to 50 per cent. Class C Telegraphy maximum CCS plate dissipa- 
tion, 75 watts. Requires Giant seven-contact socket and may be mounted in vertical 
position only, base up or down. OUTLINE 34, Outlines Section. Plate shows an or- 
ange-red color when the tube is operated at maximum CCS ratings. 


Pee MEN ORVOLTAGE (AC/DC) fae. nes cee ede Ob ek eee LO, 5.0 volts: 
eres OREN Si) hy AE Leathe Teed: AAEM gd Some tk Bed 8 geek TS oe 7.5 amperes: 
TRANSCONDUCTANCE (For plate current of 75 milliamperes)................. 2800 umhos 
DIRECT INTERELECTRODE CAPACITANCES: 
Grid to plate (Base shell connected to ground)................000ce cece 0.06 ppt 
Grid No.1 to filament, grid No.3, grid No.2, internal shield, and base shell... 1s ppt 
Plate to filament, grid No.3, grid No.2, internal shield, and base shell..... 6.5 wpe 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


eM EPO rn eee An tare hs hol eet wd oe Od cans PM Ee leek. 4000 max volts. 
DeCRID-NO.2 (SCREEN-GRID) VOLTAGE. . .. . .. . s dike cocaine se Goes bon oc bedue 750 max volts: 
PCAC RID-N.O.1 (CONTROL-GRID) VOLTAGE. .-. 0... .0ceecccccececceeccecne. —500 max volts 
OL an, (CUS SERS a ala a Sel Be 7 nee, aa a ic ne 150 max ma 
emer Voce OURRENT s 01, 175 ch a ache Wo sb deliks BRP eR  hEe hs bak ok 30 max ma 
Pe OIC URREN'T . 4. fs 6 Poa add os Fae ik bb oka Poo chee oP Lo ee bn 25 max ma. 
ere EER meee. ye NN NN Oe eh AIREY oh. hc w Si oePodh ews. we hke We aloes 300 max watts. 
OEE SUC e LOSTELGT SE | ISI Pa ee ee een a nnn ee inde nn 25 max watts 
(SST DIDTS EINE A Le OU RRR, Aa Oh manana 75 max watts. 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially 
negative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent. 
of the carrier conditions. 


BEAM POWER TUBE 


Thoriated-tungsten-filament type 4 r o 7 A / 


used as af power amplifier and modu- 

lator and as rf power amplifier and 5-12 5B 
oscillator. May be used at full input 

up to 75 Mc. Class C Telegraphy max- 

imum CCS plate dissipation, 125 watts. Requires Giant seven-contact socket such 
as E. F. Johnson Co. socket No. 122-237, or equivalent, and may be mounted in 
vertical position only, base up or down. OUTLINE 35, Outlines Section. Plate shows a 
cherry-red color when the tube is operated at maximum CCS ratings. 


Pee TR MOLTAGE (AG/DC) 24) 88. hs gio a Piclaloc.suids oeooks Takes a eee 5.0 volts 
Ramen ERR OAD EVENT 3h SNS MR sera Ac oy alneeecghh argo Sytar.ieg bx tue Bee aodea nore waAvicherra larch dae cht 6 amperes 
ee RU LINC EC ree WG tat he Me contin Pais etek atone cee 2150 umhos 


* Plate volts, 2500; grid-No.2 volts, 500; grid-No.3 volts, 0; plate milliamperes, 50. 
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RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER— Class C FM Telephony 
Maximum CCS Ratings: 


DGRPLATBV OLA GE he eee Ck cle eae ne te ne oats ene ae weet Moura eRe REEGT rote Me RoMer ars 4000 max volts 
DC Grip-No.2 (SCREEN-GRID) VOLTAGE). .2).05 5 50 ee ba eld Bee ee eee 750 max volts 
DC GRID-NO.1 (CONTROL-GRID) VOLTAGE... 0.2... . cece eee eter ee tte —500 max volts 
IDGEPLATE CURRENT. 5 csr noice chee cplomta toh ove ma eee kotha ela eite meld fee cle oie hake te eth eNotes 200 max ma 
GRID-NO.3 (SUPPRESSOR-GRID) INPUT... 1.0... cece eee ete eee tee tee tence 20 max watts 
GRIDEN O.2OUNPUT 2 en ess ate, CoA UN Fetehe ete SEES Sh SG equals Ot eeu iste eee De 20 max watts 
GRID-NO!L INPUD sso nc che wc wo aed cea See hc eal rate ok Pe etna sy coher is 5 max watts 
IPLATE) DISSIPATION 295 6. os. ccs ube ales otenees late ater a Meroe Natio be. Pomerat gis: SNP aw ongeattedie oi \tel= selante 125 max watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially 
negative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent 
of the carrier conditions. 


RADIATOR 
e | 


BEAM POWER TUBE 


4X1 50A Forced-air-cooled heater-cathode 
AX 5 OD types having integral plate radiators 
used as af power amplifiers and modu- 
lators and as rf power amplifiers and 


oscillators. May be used with full 
input up to 500 Me. Class C Telegraphy maximum CCS plate dissipation, 150 watts. 


4X150A 4X150D 
HEATER: VOLTAGEH(AG/DG))s, «io teteista ene ehcutkagke aes) atte oie 6.0 += 10% 26.5 = 10% volts 
IEIBATER CURRENT it. scspcasyarouiets = ete eie the tbbeto he uo onset 2.6 0.58 amperes 
HEATING CCIME CMEnIMUM)) geo sides duc es onal ened Cee Loe eae Eee Peete 30 seconds 
IMIU=HWACTOR SW GrldeNose to. Grid 2NiOn Mat ao. pete cet meter ciel eiseneketenon sy eae ietenats 5 
DirREcT INTERELECTRODE CAPACITANCES: 
GriduNoslito plate 2.0 oe erence ee cuta ete meee coe anette stare cee ie netee Re neieem as 0.06 max ppt 
Grid Nol to.cathode, grid No.2, and heater. 3. -ne sn ees alle 15.7 ppl 
Plate.to,cathode: grid. No.2; and heater oi. ie ss8 ps sree reise ee eeteie 4.3 ppl 


** Grid-No.2 volts, 300; grid-No.2 milliamperes, 50. 


AF POWER AMPLIFIER AND MODULATOR—Class AB2 
Maximum CCS Ratings: 


TO GEP TATE PEVOLTA GEic sca a foto lets eheua cere eee aor ote hee or he Ee ee ected barca oats cee ee wen ens 1250 max volts 
WCrGRID-NO-2-\SCREEN-GRID))) VOLTAGE foie oie sue cite sh rate neon ete aetna 400 max volts 
NESXIMUMASTGNAT ML) CAPTATE CURRENT @2 eee. cleric see telat lieve telnet t-te 250 max ma 
GRID-NO.2 ENPUTEOS 62 CORP eee i) 1G) Fae hd OME od ae eee eh eaten F 12 max watts 
GRID-NO: 1 (CONTROI-GRID)SENPUT latte scceleie ce sueus ao eer ete ene lee eons Masters 2 max watts 
PALE) LDISSTPA TION @ are ccaiccaiesel scence cs peu.uite © usuelerena ace rey altel or aioe) ENC ol ee nae a 150 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ............0....5.55...0; 150 max volts 

Heater positive with respect to cathode i5..) (0/2 oo. as sets ese meele os 150 max volts 


Typical Operation (Values are for 2 tubes): 


GaP lates altace] esc eic ctegatens S70 Laer Oh siaie epee aatiers 600 800 1000 1250 volts 
DCO iGrid-Noi2 Voltage. So. lew «ale oie sys eels se oyele one elie 300 300 300 300 volts 
DCiGrid-No-.l- Voltage: <.. ote) eros clare ies eres —41 —43 —-43 —44 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage ......... 94 96 98 100 volts 
Zero-signal DOC Plate) Currenti cccipscrt accede peau = 185 160 165 180 ma 
Maximum-Signal DC Plate Current............... 485 A490 495 475 ma 
Zero-Signal DC Grid-No.2 Current................ 0 0 0 0 ma 
Maximum-Signal DC Grid-No.2 Current........... 80 15 70 65 ma 
Effective Load Resistance (Plate to plate).......... 2600 3500 4600 5600 ohms 
Maximum-Signal Driving Power (Approx.)......... 0.15 0.15 0.15 0.15 watt 
Maximum-Signal Power Output (Approx.)......... 170 240 315 425 watts 


4 Averaged over any audio-frequency cycle of sine-wave form. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Maximum CCS Ratings: 
DC {PLATS VOLTAGE iis, sass era eoaclewerateisle corsa ci forsee ae eget telatebelatetenscaiicbs sti sere 1000 max volts 


DC PLATE CURRENT 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode........... 0.0 ccc cece uceuee 
fieater positive with respect to cathode... ....:....cccceccscnveeuee 


Typical Operation at 165 Mc: 


POO MENATORVIONLA LCR. «ors aps, sisie.ca s ohoeerd onsicl ows wibonsee Oakes 400 
DC Grid-No. 2 Voltage 

(Modulated approximately 55 per cent)©............ 250 
Premera Ost Voeltage's!, sti Lien. Sick eek Sek Gace —90 
Peak AF Grid-No.2 Voltage (For 100-per-cent modulation). 140 
HRCA Kat U AG TIG—NiOnlV OLFALE a. oe ere swine « s levn eign rion nee on 110 
Om EetCCEC UPTON Gt Men enn ete ese eee ele 200 
PpecGria-No-o Current. 265000680000 0 40 
DC-Grid-No.1 Current (Approx.) 20:5 0%. 60's mye Sed os ne me 46 
Sewanee ower CADPYOX.) . oi... s2 «io «a seustelviede bobo spend 0's a 
SMEG DUCK DDTOX:) alsa 40.) vee cp cea ees sces wee 55 


Maximum Circuit Values: 


Seeman ircilit Resistance, .6>5.o.'s es ee ee ae oben be ee Pe cacds 


RCA Transmitting Tubes 


Beem te NOs VOLTAGE... cs SUL Ss Oh heaters BOS e eee ee... 
SnenereCtEy NOW OF TAGE © ies. tc teen hehe ae ean wan ete ea we wie habe aoe whcdghens 


2 Otte ee ey 6 pe) [oo 10| 8 wie) lag wel lel pose ei ef et.efe! ef ie! (6el ee) eh (mish en sts aa) a 0. 86 


CEO CCRC Cg CaO, OPT eLe) Opec eCTRCWRC CRE) OM Cit MTCC) 1Oy CRC ONC ICD Wet CMC URCINCY TCE CR rar 


300 max 
—250 max 
200 max 

12 max 

2 max 

100 max 

150 max 

150 max 

800 1000 
250 250 
-100 —105 
160 170 
120 125 
200 200 
25 20 
10 15 
1S 2 
100 140 
25000 max 


ohms 


© DC grid-No.2 voltage must be modulated approximately 55 per cent in phase with the plate modu- 
lation in order to obtain 100-per-cent modulation of the 4X150A or 4X150D. The use of a series grid- 
No.2 resistor or reactor may not give satisfactory performance and is therefore not recommended. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 


RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 


CRATER OU TA CH MRK Frat tale agin F Meat diy) BOE ee Seeds oF JENN mei re 


DO MEAT EE OUREEIN Tee 45 atictins s akychs <A aot Tae eee AIO kas a ee ot. 
“SHRTTDSINI Cas] ONE) Of eee mee dentin calame arte See eRctises . arevcuereroitiec Lact mee tie cant ae aa 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode. .............0.cccnececece's 
Heater positive with respect to cathode... ......... ccc. ccevevccecens 


Typical Operation at 165 Me: 


Om tateMViOMCALCY close lem A ciao Gla) Sustelo ele b crete 600 
PV CAGTIG-NOSZ, V OLCALEs 6 arenere ec dnoic sata what os is ais 250 
CAG rid= NOs eV Olta ges coh. siehhoe dies cess Gu Wis hece he —75 
IReakae ‘Grid=No:l Voltage... .2.aiseneniee ae Seis 91 
DC Plate Current. .:..... A eral ul ~Atret ina De 200 
DD) ORG TIG-=N'O-2NCUTRENG:. 5. scious stele clsoe: oueses, ofeieite ote 37 
DCsGrid-No:1,Gurrent (Approx.). . 2546... 6. 3s 11 
Driving Power (Approx,):...% 2. Olt oe setecles See Ie 1 
Power Output, (Approx.)'<-..s. sate ha saa eats oes 85 


Typical Operation at 500 Mc with Coaxial Cavity: 


HOMEIALCRVOLLADE 0.6 fas cei s he cuspe oc cuedac. slecoene ones 600 
WCAG TIG=NiO-2u VOLLAZE, San cee doh rete cielo tere 250 
NW OMG IG NOL eV OLTAGES 3 Silat’. 0 cat « dle eho cee xevotor Mkouier o aue -110 
ey @aliacerCurrente ane soy..c sl tscnte moors doa Mes oO tee ee 170 
NBC Grid-Nio-Z, Current). 66.8, sts sil sos el eins score were 6 
DC Grid-No.1 Current (Approx.)............0000% 6 
Driver Power Output (Approx.)..............000. 15 
Useful Power Output (Approx.)...........00c ee ees 50 


Maximum Circuit Values: 


ie N Gal =O ITCUILPRCSIStATI COs ene 2 urns a iciaia cette, wy ckcbeks ieliee et UO oe sheteoa ote wie 


1250 max 

300 max 

—250 max 

250 max 

12 max 

2 max 

150 max 

150 max 

150 max 

1000 1250 
250 250 
—80 —90 
95 106 
200 200 
31 20 
10 13 

1 ars 
150 195 
1000 1250 
250 280 
-—110 -115 
200 200 
¥ 5 

10 10 
25 30 
120 140 
25000 max 


ohms 


# Key-down conditions without amplitude modulation. Amplitude modulation essentially negative may 
be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of the carrier 


conditions. 
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RCA Transmitting Tubes 


OPERATING CONSIDERATIONS 


Types 4X150A and 4X150D require Eimac 4X150A Air-System eight-contact 
socket, or equivalent, and may be mounted in any position. OUTLINE 70, Outlines 
Section. 

Terminal arrangement facilitates use of these tubes in circuits of the coaxial- 
cavity type. Grid-No.2 contact ring provides effective isolation of output from 
input at higher frequencies. 

Adequate forced-air cooling must be provided to limit the temperature of the 
radiator, as measured on metal surface between radiator core and glass envelope, 
and that of the envelope and base seals to 150°C. The air flow must be applied 
before or simultaneously with electrode voltages and may be removed simultaneously 
with them. A minimum air flow of 7.5 cubic feet per minute is required through 
socket and radiator when tube is operated at maximum CCS ratings. 

Because the cathode is subjected to considerable back bombardment as the 
frequency is increased with resultant increase in temperature, the heater voltage 
should be reduced depending on operating conditions and frequency to prevent 
overheating of the cathode and resultant short life. 


AVERAGE PLATE CHARACTERISTICS 


\ 


tS 


23) 
=, 
= 


PLATE AMPERES 


i 


te) 00 
PLATE VOLTS 


BEAM POWER TUBE 


Forced-air-cooled type having in- 

tegral plate radiator and thoriated- 

AX5 O0A tungsten filament used as rf power am- 
plifier and oscillator. May be used with 

full input up to 120 Mc. Class C Teleg- 


raphy maximum CCS plate dissipa- 
tion, 500 watts. 


HIRAMEN TGV OLTAGE (AC/DC), oe Braves cues coke etter srcrnl tieaa, flare atone or ee 5.0 volts 
EIUAMUNE OURRENT (a5. sai 5 adie Geen oes Bae ee Se ae Oh eee 13.5 amperes 
ALRANSCONDUCTANOE® dogs Suc. 5.5 oar absioue oss BURR o cde coe co Ie a ne 5200 pmhos: 
MU-WACTOR. Grid NO.2 to-Grid).NOdl sca obit Cen eee nL ees 6.2 
DIRECT INTERELECTRODE CAPACITANCES: 
Gide NOGA tonplate. 6 0.7 0 Speen Uae 6 cee eam ee ee eae 0.05 ppt 
Grid: Now to fiement and grid‘ Nein i645 2 a Ae 12.8 ppt 
Plate topfilamentiand -cridtNoi2ney ee Aw 4 ee Re 5.6 ppt 


* Plate volts, 2500; grid-No.2 volts, 500; plate milliamperes, 200. 
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RCA Transmitting Tubes 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


ee Ea OL TAGE 8 lye sentra tek otek notes Sie Maccescleier's 0 Tatdlec csi a Caen 4000 max volts 
DC GRID-N 0.2 (SCREEN-GRID) VOLTAGE... ... 000 seas cscccucccccccccccue 500 max volts 
TP GRID-NO.1 (CONTROL-GRID). VOLTAGE. ©. oo. oto een oe ee eee ee ce es —500 max volts 
SNE SER EIACUIIRICIONT oo. es Ween are Ss crc Sew croc a ee ee 350 max ma 
oo SEN CYP DSS Oy We ne ae A A A a RY 30 max watts 
PEPE ROMMON PTS T nena ee th erin ren. a CA eae, Pome ee eh 10 max watts 
CMT SSTIN ETON Gare Cre tere Oe acai Ray «Boole eh ie eh BRE 500 max watts 


Typical Operation at 110 Me: 


coy BIOS HGNC ae Se Ae A a a 2500 3000 4000 volts 
MRC VAC INIOL2 V OLLR EC 5. oo6.j.en sonics) one Soigeus Auiee fran bs scae eas « 500 500 500 volts 
MGT HAN Ol VOLTAGE. ooo. ac sae ss 0.00 v gle alors ses Ree aias —150 -150 —150 volts 
JOXC). TPA eee Cav 635 0 ae 310 310 315 ma 
DCR rd=INo 2g Current. aii. aisc aday a fi ioe oor en cad ew an 26 24 22 ma 
WD CEGTIG=IN Osly CUEren be 56, oc cascouenews eueteioeitss, sferelotus, esters. as 15 16 16 ma 
NON ee OW EL VA DDLOXKs) ius) sae ots, siioys ehevdbone af aua nate ks oan 5 5 5 watts 
Useful Power Output (Approx.)...............0 0c eee 475 600 835 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially 
negative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent 
of the carrier conditions. 


OPERATING CONSIDERATIONS 


Type 4X500A may be mounted in vertical position only, base up or down. 
OUTLINE 73, Outlines Section. 

Adequate forced-air cooling must be provided to limit the temperature of the 
metal-to-glass seals and the radiator core to 150°C. Forced-air cooling must start 
before filament voltage is applied, and must be continued until all voltages have 
been removed from the tube. A minimum air flow of 40 cubic feet per minute is 
required when the tube is operated at maximum CCS ratings. 


BEAM POWER TUBE 5-125B 


See type 4E27A/5-125B. 


BEAM POWER TUBE 5D22 


See type 4-250A/5D22. 
FULL-WAVE VACUUM 


2G) RECTIFIER 
(6) = Coated-filament type used in pow- 
5R4-GY 


er supply of transmitting and indus- 


gC 2) Seo. trial equipment. Rated for a maximum 
(1) (8) peak inverse plate voltage of 2800 volts 
NC F and maximum peak plate current of 


650 milliamperes at altitudes up to 20,000 feet, it may be used at altitudes up to 
40,000 feet with reduced plate voltages. Requires Octal socket and may be mounted 
in vertical position, base up or down, or in horizontal position with pins 1 and 4 in 
vertical plane. OUTLINE 28, Outlines Section. 


LE MCARPEN TAY OL LAGE RCAC / DO )iayeteds verter care Moetarebe Mel ace ol Naretnyelits cVenohs de oye ae 5 volts 
ERMAN N CEC UR REIN fonts scisocusta serach yachts ie cre Boise rence ce eth aiarace Tale «eure 2 amperes 
TUBE VOLTAGE Drop (Approx.): 

Measured with applied dc at 250 milliamperes per plate......... COOL 67 volts 

FULL-WAVE RECTIFIER 
For Altitudes For Altitudes 

Maximum Ratings, Design-Center Values: up to 40000 Feet up to 20000 Feet 
PEAK INVERSE PLATE VOLTAGE (No load)... 2100 max 2400 max 2800 max volts 
PEAK PLATE CURRENT (Per plate) ......... 650 max 650 max 650 max ma 
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RCA Transmitting Tubes 


DC OUTPUT CURRENT: 
With capacitominput tosmiltersascs cee aie 250 max 175 max 150 max ma 
Wath chokeinput to: filter ema. oc ele ee 250 max 250° max 1754 maz ma 


Typical Operation with Capacitor-Input Filter: 
RMS Plate-to-Plate Supply Voltage: 


Biurleloa deracccddcichs, Vorette shes ie a sone 1400 1500 1800 volts 

EN OME OAC AMIE crche eran ole aaaaleie Gn ale ee ae 1500 1700 2000 volts 
Rilters input) Capacitorers sere vases aceon eee 4 4 4g hi 
Total Effective Plate-Supply Impedance (Per plate)* 125 500 575 ohms 
SPO MOUUDUG GUITeENnt sone. ales sous kie ss Scr natmiee 250 150 150 ma 
DC Output Voltage at Input to Filter (Approx.): 

PAT REL ALDMO Aiea. Sieben cto Srorshone ae site ee cuentas ehees 790 900 1060 volts 

ACHE Ul GOR Cease ators tin eden in colt conics SRO ee 700 810 950 volts 
Voltage Regulation, Half-Load to Full-Load Current 

CAD PIOXs) eaver es Eten co's ekepeha e tisieusie asters creme ons hone 90 90 110 volts 


Typical Operation with Choke-Input Filter: 
RMS Plate-to-Plate Supply Voltage: 


MOA cases eRe Re eee Steen Ree eae 8 ake eon 1500 1900 volts 

INOMZOR GEC eetaece omer eee ec ace re eure 1700 2000 volts 
Pulterso put. CHOKesa se ope cee Ae eee ; 5 10 henries 
DCrOutpuizCurrentse ee re ee ne eee 250 175 ma 
DC Output Voltage at Input to Filter (Approx.): 

PAGEL AE OAC tga, Sees Cine NCSC Rice Reta Ie 5 590 810 volts 

ANS | SUC GS Bees To WANA 5 pee rere Me ea Hier ee Sw he MR CER te 550 750 volts 
Voltage Regulation, Half-Load to Full-Load Current 

bias 0 29>, 0) pa aa ates Oe on AN PEE rN hg Mert) Ro die SON 40 60 volts 


® For choke not less than 5 henries. 

“For choke not less than 10 henries. 

“Indicated values for conditions shown will limit peak plate current to maximum rated value. When a 
filter-input capacitor larger than 4 microfarads is used, it may be necessary to use more plate-supply 
impedance than the value shown to limit the peak plate current to the rated value. 


POWER TRIODE 


Forced-air-cooled type having integral ra- 
diator used as af power amplifier and modula- 
tor and as rf power amplifier and oscillator at 
6C24 frequencies up to 160 Mc. Maximum over-all P 
length, 8-23/32 inches; maximum diameter, 1- 
29/32 inches. Filament volts (ac/dc), 11.0; am- 
peres, 12.1; starting current, 24 max amperes. 
Direct interelectrode capacitances; grid to plate, ye 
4.4 wyf; grid to filament, 4.6 yuf; plate to fila- FM 
ment, 3.2 uuf. Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: dc plate 
volts, 3000 max; de grid volts, -500 max; de plate milliamperes, 500 maz; de grid milliamperes, 150 maz; 
plate input, 1500 maz watts; plate dissipation 600 max watts. The 6C24 is a DISCONTINUED type 
listed for reference only. As a replacement, the 5786 is a similar type although not directly interchange- 
able because of either electrical and/or mechanical differences. 


POWER TRIODE 


Acorn type having heater-cathode 

6F4 used as rf power ampilfier and oscilla- 

tor at frequencies up to 1200 Me. Class 

C Telegraphy maximum plate dissipa- 

tion (design-center value), 2 watts. VIEWED FROM SHORT END 

Requires Acorn radial 7-contact socket and may be mounted in any position. OUT- 

LINE 1, Outlines Section. Plate shows no color when tube is operated at maximum 
CCS ratings. 


FIBATIOR WV OUTAGE CAG/DC) « .. o'scr Siakicenieh Conk os 68 Fe ee Oe ee 6.3 volts: 
PGA CURRENT 98s 4 53, 081514 Sen eg Me cle as ae aks ee Oe Oe 0.225 ampere. 
DRANSCONDUCTANCES wiv't cia # Saws eile u's cise OS Rie aoa Re 5800 umhos 
AMPEIFICATION FACTOR® oi isos Ce oleae cre ede RE AE ay, 

PLATE RPSISTANCE {Approx.) Fe 0 204 os bc eek oe Rese. Belton eee 2900 ohms 


RCA Transmitting Tubes ————————— 


DIREcT INTERELECTRODE CAPACITANCES: 


Re MRMEE ALO esr che oor gk 5 are eS eee ee RM NE eS et oe, Sa 1.8 ppt 

Damcorencnode and heaters: ob. 0s <6. vs ce ic das dace cocoa Pee ee U9 ppt 

Bremceronea chide: and Heater scx .ib dba choles fo eh oc rlns Cok cack es 0.6 ppt 
* Plate-supply volts, 80; cathode resistor, 150 ohms; plate milliamperes, 13. 

RF POWER AMPLIFIER AND OSCILLATOR*Class C Telegraphy 
and 
RF POWER AMPLIFIER— Class C FM Telephony 

Maximum CCS Ratings, Design-Center Values: 
ee EP OU PA GEN 580% otra PEED yoked ous che caehe 1S tate as Be cee 150 maz volts 
nee SUPPL Va V OUTAGE 6 oof ce a iclsacasce’ scancarkoletagn Bae, s cle lhod. Dhlebnv ce 300 max volts 
OTE AEE ICS ig ARR 8 a RS a ed MD a i elec —50 max volts 
OMI RIRION Dy Voie 5c heel ie we cio, pA eM deep Soe wes Al Geer dneen, adh iia, 20 max ma 
DEPRMPMMEC DRC COME NT ar) erste 2 orn uke rs 3 eA Bes co cts his, ae ane ststestdis on ow coe, 8 max ma 
DENTE PARTON i oie tec he AISA co Mocca 6 MoS OAs vcsne Bein Meee hee arg 2 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode... ....... ccc cece cece cucce 80 max volts 

Heater positive with respect to cathode. .........ccececcccvcscvecece 80 max volts 
Typical Operation at Moderate Frequencies:¢ 
aN Se ast Wi pe Sra ge, « Ae a I Sa eC, OE 150 volts 
Ser MOM OLER SOM). 6. 32. o. el tee a Oe A ec a ues US. Mo bee ee —15 volts 

SEAM MEITETILTOSISCOR OD eR ae oh tig cd eae m ctta ae he Rete « en iM ce 550 ohms 

EOMmsasCaChOd CoresisCOrsOl Siiias-s oir ar dase tecs ied Oe PETE Ee Eh oe ore 2000 ohms 
SEAL OM UIT CHC os Aas IS Re AGS SARs Masa IN watts deradhcis ih o's 20 ma 
Me EAMORITT OI. CADIDEOX. jis oes. ce oe wd ee arse Pl eaceidic wR kg 7.5 ma 
BC emieer OWL (A DDIrOX-) a1. ane mien leis oe ehieds Sivas dklolea Pu ccaelowh 4 bum os 0.2 watt 
SEC TRCMUEC ORG AY DT OX.) Ose sadts oo eealel ed hala te se WS See a Sb hele eco ooh aid ace 1.8 watts 


Maximum Circuit Values: 

een er IG ERCSISCONCH rw UY gh laale 25s 5% slabs daw Skin? bats Bh eda ss 0.5 max megohm 
¢ Approximately 45 milliwatts can be obtained when the 6F4 is used at 1200 megacycles per second as an 
oscillator with 100 volts on plate, maximum rated plate dissipation, and grid resistor of 2000 ohms. 

= Obtained from fixed supply, grid resistor, cathode resistor, or from a combination of grid resistor with 
either fixed supply or cathode resistor. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 


P@ (3)¢ rf power amplifier and oscillator. May be used 
with full input up to 8 Mc. Requires Small four- 

contact socket and may be mounted in vertical 10 =i 
position only, base down. OUTLINE 29, Outlines 
Section. Filament volts (ac/dc), 7.5; amperes, 
ors) 1.25. Direct interelectrode capacitances; grid to 
F+ F- plate, 7 wuf; grid to filament, 4 yyf; plate to fila- 


ment, 3 uuf. Maximum CCS ratings as RF 
POWER AMPLIFIER AND OSCILLATOR, CLASS C TELEGRAPHY: de plate volts, 450 maz; 
de grid volts, -200 max; de plate milliamperes, 60 max; de grid milliamperes, 15 maz; plate input, 27 max 
watts; plate dissipation, 15 max watts. Characteristics as CLASS A: AMPLIFIER: plate volts, 425; 
grid volts, -35; amplification factor, 8; plate resistance (approx.), 5000 ohms; transconductance, 1600 
pmhos. Plate shows no color when tube is operated at maximum CCS ratings. The 10-Y is used princi- 


pally for renewal purposes. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and rf power 
amplifier and oscillator. May be used with full 
input up to 15 Mc and with reduced input up 203- A 
to 80 Mc. Requires Jumbo four-contact socket 
and may be mounted in vertical position only, 
base down. Maximum over-all length, 7-7/8 
inches; maximum diameter, 2-5/16 inches. Fila- 
ment volts (ac/dc), 10; amperes, 3.25. Direct 
interelectrode capacitances: grid to plate, 14 uuf; grid to filament, 5.7 uwuf; plate to filament, 4.4 upf. 
Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR, CLASS C TELEGRAPHY: 
de plate volts, 1250 max; de grid volts, -400 maz; de plate milliamperes, 175 max; dc grid milliamperes, 
60 max; plate input, 220 max watts; plate dissipation, 100 max watts. Plate shows no color when 
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tube is operated at maximum CCS ratings. The 203-A is a DISCONTINUED type listed for reference 
only. As a replacement, the 8005 is a similar type although not directly interchangeable because of either 
electrical and/or mechanical differences. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 

204- A with full input up to 8 Mc and with reduced in- 
put up to 30 Mc. Requires special end-mounting 
and may be mounted in vertical position with 
filament end up, or in horizontal position with 
plane of plate in vertical plane. Maximum over- 
all length, 143% inches; maximum diameter, 

4-1/16 inches. Filament volts (ac/dc), 11; amperes, 3.85. Direct interelectrode capacitances: grid to 
plate, 15 uuf; grid to filament, 12.5 uf; plate to filament, 2.3 uuf. Maximum CCS ratings as RF POWER 
AMPLIFIER AND OSCILLATOR, CLASS C TELEGRAPHY: dc plate volts, 2500 max; de grid 
volts, -500 max; de plate milliamperes, 275 max; de grid milliamperes, 80 maz; rf grid amperes, 10 maz; 
plate input, 690 maz watts; plate dissipation, 250 max watts. Plate shows a barely perceptible red color 
when tube is operated at maximum CCS ratings. The 204-A is a DISCONTINUED type listed for 
reference only. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 

211 with full input up to 15 Mc and with reduced in- 
put up to 80 Mc. Requires Jumbo four-contact 
socket and may be mounted in vertical position, 
base down, or in horizontal position with pins 1 
and 3 in vertical plane. OUTLINE 49, Outlines 
Section. Plate shows a barely perceptible red 

color when tube is operated at maximum CCS ratings. The 211 is used principally for renewal purposes. 


FILAMENT VOLTAGE (BOI DC) 5.05 ede alee REM Oe OL te tee Paige ae 10 volts 
pian CURRENT 37 n.-..1 1) AMOR ee eae meaty tara ae 3.2) amperes 
EP ERICAMION BACTOR 3, . wasps Soi won Mt, Bayt, am IRE ool Gelert iP 
DiREcT INTERELECTRODE CAPACITANCES: 
Cn Le eee ee 0s Sa 2 9 ee Oe 14 ppt 
SEP OPRIATIORY «sie. tert Mee cel Aue ae SREB 5.4 pet 
Plsbosho UAMONE ss Ve cet deen eee ee a 4.8 ryt 
Class B Class C 
Maximum CCS Ratings: Modulator Telegraphy# 
BLOT EATERY OUTAGE efx ven ute lobe ay Gale 1250 maz 1250 max volts 
POC UGRID VOLTAGE. ECO Oy Bice taeda de et abe — —400 max volts 
p ORLA TE CURRENT: 2 he pau da pre Le eee 175°" max 175 max ma 
PPONGR ID CURRENT AN, Soleil odie sear, ee a — 50 max ma 
SE EATEN NPUR ae ahd -alricoR wie Ose tee eee, woes cen, 220° max 220 max watts 
Pike Met DISSIPATION «5.5.0.0 bs hosnigen askiaoe: bite Alec Okc 100" max 100 max watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially 
negative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent 
of the carrier conditions. 

® For maximum-signal conditions. 

™ Averaged over any audio-frequency cycle of sine-wave form. 


HALF-WAVE VACUUM 
RECTIFIER 


Thoriated-tungsten-filament type used in 

217-C power supply of transmitting and. industrial 

equipment. Requires Jumbo four-contact socket 

and may be mounted in vertical position, base 

down, or in horizontal position with pins 1 and 

3 in vertical plane. OUTLINE 51, Outlines Sec- 

tion. Filament volts (ac), 10; amperes, 3.25. 

Maximum ratings: peak inverse plate volts, 7500 max; peak plate amperes, 0.6 max; average plate 
amperes, 0.15 max. The 217-C is used principally for renewal purposes, 
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RCA Transmitting Tubes 


HALF-WAVE MERCURY- 
VAPOR RECTIFIER 


Coated-filament type used in pow- 
er supply of transmitting and indus- 57 5-A 


trial equipment. Maximum peak in- 

verse anode volts, 15000; maximum 

average anode amperes, 1.5. Requires 

Jumbo four-contact socket and may be mounted in vertical position only, base down. 
OUTLINE 60, Outlines Section. 


REMENAMVOLTAGCE (AC)? 3 oo casa TTR CT ee eee Oe OE Bree eh 5.0 volts 
Berane RO ORRIN Coy sic cee Ai ee os als Vivo deo ohe se od Dia lhe tee cca 10.0 amperes 
FPeAw TUBE VOLTAGE Drop (Approx.), 02.2. a oo... 10 volts. 


° Filament voltage must be applied at least 30 seconds before application of anode voltage. 


HALF-WAVE RECTIFIER—In-Phase Operation 
For supply frequency of 60 cps 
Maximum Ratings: 


PEAK INVERSE ANODE VOLTAGE. .........ccceceeceees 10000 maz 15000 max volts 
ANODE CURRENT: ‘ 
TEGAN 0. 6. 6 010 GO RIOR ae eS BEE re a Re nee ORE SEO 7 max 6 max amperes 
AGCTNIIONS Gly cote ee ee ee a ee eee De 1.75 maz 1.5 max amperes 
Fault, for duration of 0.1 second maximum.......... 100 maz 100 max amperes. 
CONDENSED-MERCURY-TEMPERATURE RANGE........... 20 to 60 20 to 50 °C 


\ 


HALF-WAVE RECTIFIER— Quadrature Operation 
For supply frequency of 60 cps 
Maximum Ratings: 


PEAKSUNVERSH ANODE) VOLTAGE. .... sce 0 asc cs eee cee 10000 max 15000 max volts 
ANODE CURRENT: 
LEE oo 6 ty arte ic I CEE eee ne ee ees 10 max 10 max amperes 
ST BO oe ox a cae PS NES AE. EEO CEES a debere ie | 2.5 max 2.5 max amperes 
Fault, for duration of 0.1 second maximum.......... 100 max 100 max amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE........... 20 to 60 20 to 50 02 


© Averaged over any interval of 20 seconds maximum. 


Operating Values: 


Circuit Max. Trans. Approx. DC Maz. DC Max. DC 
(For circuit figures, refer to Sec. Volts Output Volts Output Output KW 
Rectifier Considerations (RMS) To Filter Am~operes To Filter 
Section) Fig. E Eay lay Pde 
In-Phase Operation 
10600® 4800 1.50 {oak 
Half-Wave Single-Phase... 54 70004 3200 1.75 5.5 
5300® 4800 3.00 eZ, 
Full-Wave Single-Phase... 55 35004 3200 3.50 11.0 
10600® 9600 3.00 28.4 
Series Single-Phase....... 56 70004 6400 3.50 22.0 
6100 7200 4.50 32.2 
Half-Wave Three-Phase... 57 40004 4800 5.25 25.0 
Quadrature Operation 
6100® 7200 15..0 108 
Parallel Three-Phase...... 58 40004 4800 15.0 72 
6100°® 14300 Uf is 108 
Series Three-Phase....... 59 40004 9600 7.5 72 
5300® 6750 9.0* 10.08 60.8* 67.52 
Half-Wave Four-Phase.... 60 35004 4500 9.0* 10.08 40,5* 45,08 
; 5300°® 7200 9.5* 10.08 68.4* 72.0® 
Half-Wave Six-Phase..... 61 35004 4800 9.5* 10.0" 45.6* 48,08 


® For maximum peak inverse anode voltage of 15000 volts and condensed-mercury-temperature range 
of 20° to 50°C. 

“ For maximum peak inverse anode voltage of 10000 volts and condensed-mercury-temperature range 
of 20° to 60°C. 

* Resistive load. # Inductive load. 
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RCA Transmitting Tubes 


RATE OF RISE OF 
CONDENSED - MERCURY 
TEMPERATURE 


MINIMUM ALLOWABLE 
HEATING TIME BEFORE 
LOAD APPLICATION 


ABOVE AMBIENT TEMPERATURE—°C 


TEMPERATURE RISE OF CONDENSED MERCURY 


° 10 20 30 40 50 60 
HEATING TIME—MINUTES 


92CS-8824T 


HALF-WAVE MERCURY- 
VAPOR RECTIFIER 


Coated-filament type used in pow- 
er supply of transmitting and indus- 
trial equipment. Maximum peak in- 
verse anode volts, 15000; maximum 
average anode amperes, 1.5. Requires 


CATH. 


Super-Jumbo four-contact socket and may be mounted in vertical position only, 
base down. OUTLINE 62, Outlines Section. The 678 is electrically identical with the 


575-A. 


800 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 60 Mc. Requires Small four- 
contact socket and may be mounted in vertical 
position only, base up or down. OUTLINE 38, 
Outlines Section. Filament volts (ac/dc), 7.5; 
amperes, 3.1. Direct interelectrode capacitances: 
grid to plate, 2.5 uyf; grid to filament, 2.8 uuf; 


plate to filament, 2.8 wuf. Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: 
dc plate volts, 1250 maz; de grid volts, -400 maz; de plate milliamperes, 80 max; dc grid milliamperes, 25 
max; plate input, 100 max watts; plate dissipation, 35 max watts. Plate shows no color when tube 
is operated at maximum CCS ratings. The 800 is used principally for renewal purposes. 


801-A 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 60 Me and with reduced 
input up to 120 Mc. Requires Small four-contact 
socket and may be mounted in vertical position 
with base down, or in horizontal position with 
pins 1 and 4 in vertical plane. OUTLINE 29, Out- 
lines Section. The 801-A is used principally for 
renewal purposes. 
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eS Sea = Fit Sat abet tet tah aia | Lm 4. AT | eee 


Deena OMERCH(AC DOM. at 1 os SL he aire Nn eee tl ea UE - volts 
Reem OO GENT hy) or a gress ls hd bic et, te Coens oon n tee 1.25 amperes 
Pe LONE BOTOR Ey. iow) Ryo's et tehrcn a suede. i 14 Leenks foo 8 
DIRECT INTERELECTRODE CAPACITANCES: is 
0 SESE ees get tan ae es af 8 a AN ee a ae 6 pp 
Babee MR ABNOR UC on isc cake catia ahah s ST ae! 4.5 ppt 
MR eC MG ge oss Sea eae fa! yah Aes suc sane. Sie Orage 1.5 pf 
Class B Class. C 
. Maximum CCS Ratings: Modulator Telegraphy# 
EO PPRVOLTACI SG ot ee Sn ee ee 600 max 600 max volts 
Beet VOLTAGE ot fs sel ey ee ~ -—200 max volts 
eee ee CURRENT. (oe a ee Ae 70°" max 70 max ma 
PR OACURREN TY 2 G87 1a eee on ce eee, - 15 max ma 
NER rales cto Geen ne Pate ee. a a Bet 42°8 max 42 max watts 
Mme MISSIPATION ©... 2:05, 4s Pecan cee woke en. 20" max 20 max watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially 
negative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent 
of the carrier conditions. 

® For maximum-signal conditions. 

™ Averaged over any audio-frequency cycle of sine-wave form. 


POWER PENTODE 


Heater-cathode type used as af 
power amplifier and modulator and as 802 
rf power amplifier and oscillator. May 
be used with full input up to 30 Mc. 
For operation at 55 Me, plate voltage 
and plate input should be reduced to 77 per cent of maximum ratings; at 100 Me, 
to 55 per cent. Class C Telegraphy maximum plate dissipation, CCS 10 watts, ICAS 
13 watts. Requires Medium seven-contact socket and may be mounted in any posi- 
tion. OUTLINE 31, Outlines Section. Plate shows no color when the tube is operated 
at maximum CCS or ICAS ratings. 


mem OUEAGEL(AC/DE) nig MaMa h etter siieiires eirila be vcebe wees ele. 6.3 volts 
Re BOE NEE ee a Ae SA Saori beth teeth on 0.9 ampere 
TRANSCONDUCTANCE (For plate current of 20 PMIATADeT CS) Sa ee ct 2250 umhos 
DIRECT INTERELECTRODE CAPACITANCES: 
Grid No.1 to plate (With external shielding)......................... 0.15 max ppt 
Grid No.1 to cathode, grid No.3, grid No.2, internal shield, and heater, . TER ppt 
Plate to cathode, grid No.8, grid. No.2, internal shield, and heater ...., 6.8 pt 


AF POWER AMPLIFIER AND MODULATOR—Class A 


Maximum Ratings: CCS ICAS 
PG EN EO VOLTAGE So) oc 55s au 6.s be cs on ce oboe a 500 max 600 max volts 
DC GriD-N0.2 (SCREEN-GRID) VOLTAGE........... 250 max 250 max volts 
MMO NTH. ibd dod oeerac 15g othoasavddeaes «sacs. cds 15 max 18 max watts 
Oe PUNPU Ti ois-oio, 610 > dad ed aw at A ene 3 max 3 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode........ 100 max 100 max volts 
Heater positive with respect to cathode......... 100 max 100 max volts 


Typical Operation:® 


WD OPEIACETV olta reins 8.28. 2 shen Sean Prssmionanrd oleae 400 500 500 600 volts 
DC Grid-No.3 (Suppressor-Grid) Voltage. .... o* O* o* 40 volts 
MDCAGHO-INOLZV OltARE..) os ssGas an cheontces 250 175 225 250 volts 
DC Grid-No.1 (Control-Grid) Voltage®....... -18 -10 -17 -18.5 volts 

From cathode resistor of................. 450 325 530 490 ohms 
Peak AF Grid-No.1 Voltage................ 18 10 17 18.5 volts 
eermR ALE CULYOMEN SS . «scien a cico'c co autehae 30 25 25 30 ma 
PrUmeriiaoNO.2 Current: .. os eden foe bee ce 10 6 ui 8 ma 
WOAGWEVESISCAN COMP .G ths) dicis clash are cee oats 10000 18000 #16000 13200 ohms 
Total Harmonic Distortion. ..............0...0% 8 4 10 9 per cent 
Power Output. .........0008 opener dteueliatiel skedor es eke 5.5 4 6.5 7.6 watts 
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me thr a ae a RD Ga te ait i et mae Lil tea an brea a Noe te 


Korsixed=bias, Operation. 4eccuw. eta wae oe cee ee CEO reesei 0.01 max megohm 

Hor cathode-biasoperation.ni2t. a. ciapneiac cnsscien case taienal en cenieroet eta retere . 0.5 max megohm 
= Internal shield connected to cathode at socket. 
* Connected to cathode at socket. 
® Obtained from fixed supply or by cathode resistor of value shown. 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
DCR EMATMS VOU TAGE a cicrcnszchess serie eaceopene er evees era Toe T. eth 500 max 600 max volts 
DCAGRIDENOro LV OLTAGH So. coercion eee me ee ae 200 max 200 max volts. 
DO@IGRID=NOs2) VOLTAGE ee Pee eee ces 250 max 250 max volts 
DCrGRID-NOW VOLTAGES s. Saare S24, REE ees —200 max —200 max volts 
DCGRPVATE CURRENT 5 fin cis sire Die 2 oc ies. os Stee oe ele 60 max 60 max ma 
IDECIGRID-NOA CURRENT: . 40% « emis. cid he ieee 7.5 maz 7.5 max ma 
RGA TEBENP UD ice cin hi ock @ sottersua eo SIGE & Os Sen bh: oe 25 max 33 max watts 
GRIDS NOLS aU NE U Tiescie ccc etia ee he oe eee MK Siar eae ouchaiee 2 max 2 max watts 
CERT NOSARUNPU Lisaia ce.ueecne ake nediate eet shoatelie eo okepes 6 max 6 max watts 
PEATEVIOISSIPA TION: «+ eat chstenaisio Catenin eerie cnsenereneee 10 max 13 max watts. 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode........ 100 max 100 max volts. 

Heater positive with respect to cathode......... 100 maz 100 maz volts 
Typical Operation:® 
IDC: Plater ViOltage se occ give 6 cases Beblorsyesa a 53% 400 500 500 600 volts: 
DCrGrid=Nio.3: Voltage. «1. of aussie ve ee 0 0 40 40 volts. 
DG iGrid-No.24Voltage®).. canta. ee ‘ 200 200 250 250 volts. 

From series resistor of.............. 8000 18600 20800 22000 ohms 
DM@iGrid=Noel Voltage®. po.<0n.3. eo ee —100 -100 —100 —120 volts 

MromuectiG resiStoruo been. shay atk sees 14000 17000 50000 50000 ohms 

From cathode resistor of............ 1300 1370 1700 1620 ohms. 
Peak RF Grid-No.1 Voltage............ 155 155 155 165 volts. 
ib CrPlateCurrentem cou paicriahs tors sich tye 45 45 45 55 ma 
DCaGrid=NoweCurrentin.. 5c. cs cries. aoe 25 22 12 16 ma 
DC Grid-No.1 Current (Approx.)....... tf 6 2 2.4 ma 
Driving Power CApproxs)s. 6.2 « osiee ens Ral 0.9 0.25 0.3 watt. 
Power OutputiG\pprox.).. 1225554540205 10 14 16 23 watts. 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially 
negative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent 
of the carrier conditions. 

a Internal shield connected to cathode at socket. 

® Obtained preferably from separate source, or from the plate-supply voltage with a voltage divider, or 
through series resistor. Grid-No.2 voltage must not exceed 500 volts under key-up conditions. 

® Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 


POWER PENTODE 


Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator. May be used 
with full input up to 20 Me and with reduced 
input up to 60 Mc. Requires Giant five-contact Go 
socket and may be mounted in vertical position 
with base up or down, or in horizontal position 
with pins 2 and 5 in vertical plane. OUTLINE 57, 
Outlines Section. Plate shows a barely per- 
ceptible red color when tube is operated at 
maximum CCS ratings. The 803 is used princi- 
pally for renewal purposes. 


803 


PIVAMBNT- V OLTAGBECAC/DC) S¥ON...... GaSe en hehe eenes ee es einen cruel 10 volts 
RARAMONT OURRENT: 0 ..5:. 0. 90s 04. eM note te Ree EE ee eee 5 amperes 
TRANSCONDUCTANCE (For plate current of 62.5 milliamperes)............. 4000 umhos 
DirEcT INTERELECTRODE CAPACITANCES: 
Grid No.1 to plate (With external shielding)...............0c0c0cece« 0.15 max ppt 
Grid No.1 to filament, grid No.3, and grid No.2.........:..ccccceeee 17 ppt 
Plate to filament! grid No:3p and grid, No.2) 9.5.0 sce hac caed waceeus 29 ppt 
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RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER— Class C FM Telephony 
Maximum CCS Ratings: 


BR BEEATE VOUTAGE Fl iui cine ss ccaawus odie cewusds cen. Larne, ota seySeelNeroes 2000 max 
DC GRID-NO.3 (SUPPRESSOR-GRID) VOLTAGE. ........00 0. ccecccccccccue, 500 max 
DCTGEID-NO0.2 (SCREBN-GRID) VOLTAGE. ... 004... 05060 ces nceeeeeccc ne, 600 max 
Pe{GRID-NO.1 (CONTROL-GRID) VOLTAGE... ..: 5500.00. veces. scsculk, —500 max 
See PERC ORRENT cho aecmurt en ieee OO eee eT 175 max 
Beene NOL) CURRENT 4.80.75, erin ho od ee MU he AR et 50 max 
[ycB 70) UN SUING IR Ale iB rao ins 2 a ge ee 350 max 
SME NO SEUNEUT ©. Uns cnti nse per taeeuats Saiki chiki iy. RE 10 max 
EC RENE UT. (ir SOE eit OE knee RS. eee et oe: 30 max 
RE ELC AL ION cence au cer ade ee OO ee 125 max 


RCA Transmitting Tubes —— 


volts 
volts 
volts 
volts 
ma 
ma 
watts 
watts 
watts 
watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially 
negative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent 


of the carrier conditions. 


POWER PENTODE 


Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator. May be used 
with full input up to 15 Me and with reduced 
input up to 80 Mc. Requires Small five-contact 


with base down, or in horizontal position with 
pins 2 and 4 in vertical plane. OUTLINE 48, 
Outlines Section. Plate shows no color when 
tube is operated at maximum CCS or ICAS rat- 
ings. The 804 is used principally for renewal 


purposes. 
eer ee eV OUURGES (AG/ DO) 4) Me cans GENE Ack twa sy nhahos «CRS cee ck ee Cas 
Pere CURRENT OM 2 iicis)/. 0:0 lcnacu's iE «os so Scag cio cece ce cee. 3.0 
TRANSCONDUCTANCE (For plate current of 32 MuUlAM Denes) eee meron 3250 
DIRECT INTERELECTRODE CAPACITANCES: 
Grid No.1 to plate (With external shielding) ...............00000005. 0.03 max 
Grid No.1 to filament, grid No.3, and PRIGGINO eee See noe 13 
Plate to filament, grid No.8, and grid No.2. .... 5.00 ccc cedececccce. 14 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 

SEMEN CL VOUUAGES o.oo aya PEs wo oe elle a ub ce ahchabovghc de. 1250 max 1500 max 
DC Grip-No.3 (SUPPRESSOR-GRID) VOLTAGE............. 200 max 200 max 
DC GripD-No.2 (SCREEN-GRID) VOLTAGE................. 300 max 300 max 
DC Grip-No.1 (CONTROL-GRID) VOLTAGE................ -—300 max -—300 max 
mee A TEE URREINT foc. 5 Phew ako ue tin «nese Troheoans emoan 95 max 100 max 
Pere iD NO: 1) CURRENT. 8000. cisco dere onan otchetcrens tun 15 max 15 max 
eM MIPUN ENG rter WAR 2 oa, so Cialsrs 0s Vl lbe ao ueo ctshitinctohceotinn 120 max 150 max 
Se INC SOUND IST: 2 yer orscrr scalar b alia Stk «otic tualstoreeaei wat ia eee 5 max 5 max 
BOING ZAIN OD ie ierek cevbs cata Dery te onaieewtia eledadbiden, oe 15 max 15 max 
ete Ee MIDISSEC ATION cc. 5 5.55) 6. onic 0c omen onc eRe ct 40 max 50 max 


socket and may be mounted in vertical position 804 


volts 
amperes 
ymhos 


pul 
byt 
be 


volts 
volts 
volts 
volts 
ma 
ma 
watts 
watts 
watts 
watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 


the carrier conditions. 


POWER TRIODE 


used as af power amplifier and modu- 
lator and as rf power amplifier and 
oscillator. May be used with.full input 
up to 30 Mc. For operation at 45 Me, 


Thoriated-tungsten-filament type 8 O 5 


plate voltage and plate input should be reduced to 82 per cent of maximum ratings; 
at 80 Me, to 55 per cent. Class C Telegraphy maximum CCS plate dissipation, 125 
watts. Requires Jumbo four-contact socket and may be mounted in vertical position 
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with base down, or In horizontal POsili0n Wien ee te ge 
LINE 51, Outlines Section. Plate shows no color when tube is operated at maximum 


CCS ratings. 


EYLAMENT VOLTAGE (AC/DC). 20. fife oe ss aleis oes niet epi siemininnitiaielsi se si 10 volts 
RYCAMENT, CURRENT occ oc ces be veins so + © lieth bie raere mie el 9s he saah imine 3.25 amperes 
DrrEcT INTERELECTRODE CAPACITANCES: 

Tid EO lates acc e cs beers = 8 Seesaw rie aah caiaae anes eae Cane ne ean 6.0 pf 

Cris RO BOONE «bleed Gis dois Sis wes aie athe  epimiaeeigeeve ils 9s iS Diao ee tae 7.6 mee 

Pinte te Hlament. . <0 ch fe cele e cle We Reiner ein aia es ries yoke ae leleaeae 970 pe 

AF POWER AMPLIFIER AND MODULATOR—Class B 
Maximum CCS Ratings: 
BC PERT VOLTAGE, «ccc ce 2 they ae oe? oe gem amine «emo remit el Sae sic 1500 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT™. ... 26... sees e eee eeererree rcs 210 max ma 
AEA XIMUM-SIGNAL PEATE INPUTS, 50. siete fn ep tiae = ahs is cree ee ci wi as 315 max watts 
Pea TeRISHIPATION ciel x d0'5 ere S00le Sele Cen ee IP den win. oie aid RINNE Oe ENE A 125 max watts 
Typical Operation (Values are for 2 tubes): 
DHGlPlate Voltage . 6 fas das demise seth s see ee Sea 1250 1500 volts 
TCG Vv OlbA@G uo od wile shcpaeie| sete sepa» “ise eran Ficethe MO ree 0 -16 volts 
Peak AF Grid-to-Grid Voltage. ... 1. essere rere t teens 235 280 volts 
Zero-Signal DC Plate Current. .......--.++sesseserrceccrees 148 84 ma 
Maximum-Signal DC Plate Current. ...-..---.-+2sseerrrees 400 400 ma 
Effective Load Resistance (Plate to jo Ait 2) Niemi gia 6700 8200 ohms 
Maximum-Signal Driving Power (ADproxs) te. G.0F cee ek + ae 6 7 watts 
Maximum-Signal Power Output CADDEOR:)nikn ie)sysibycre We ospiegelagrcastes 300tT 370F watts 
™ Averaged over any audio-frequency cycle of sine-wave form. 
++ With 4 per cent harmonic distortion. 
+ With 3 per cent harmonic distortion. 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: : 
WIG PEATE. VOLTAGE... 5.21.00 tein ot A oeeioeke toe OP Fe BAO em lnie SORE Ty ORS 1500 max volts 
TDG GRID VOUTAGE 6.5 ss mn tayenetasetelcnateres opens} atenotntn tails Qi kom aliens Miwieye mimew oueam ele ates —500 max volts 
TIC PEATE CURRENT ® . oc iaisc ses sunieie Oe Sebacdaty ois ys © ousapuer ine ee alice s cisters ei 210 max ma 
DG Grip. CURRENT. .5 oss. cones aes see a ee” esis ieee ae 70 max ma 
ATE TEU he ee ee nee a oh es Sint nee ce tes eiminy smb ingeaags ee eaBoE Lie 315 max watts 
PAPEL ESICOTP ATION © ooo cvs 5 0" nie ausl s syhie semis ojo) oo hate term sane inte Sense me aleas 2s 125 max watts 
Typical Operation: 
DWGOEPlate Voltage tse aiiev-1- seis tekeaewers reget wae 1000 1250 1500 volts 
DGrGridevoltagetnr st. <6 .2 fale =) retake oe steele —95 -—100 —105 volts 
Peak RE Grid. Voltage... jeaeehais «se seeps ese 225 230 235 volts 
Guia bea@uiren teens pcre cietsieh Monterey l= ene oie alate ees 200 200 200 ma 
DC Grid Current (Approx.)......-.- 25s eeeeee eee 40 40 40 ma 
Driving Power (Approx.).. 2... -e ee ee cree steers 8.5 8.5 8.5 watts 
Power Output (Approx.).. 02... eee ee eee eee rere 130 170 PARE watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 

806 with full input up to 30 Mc and with reduced in- 
put up to 100 Mc. Requires Jumbo four-contact 
gocket and may be mounted in vertical position 
only, base down. OUTLINE 59, Outlines Section. 
Filament volts (ac/dc), 5; amperes, 9.5. Direct 
interelectfode capacitances: grid to plate, 4 uuf; 

grid to filament, 5.6 uf; plate to filament, 0.4 puf. Maximum CCS ratings as AF POWER AMPLIFIER 
AND MODULATOR: dc plate volts, 3000 max (ICAS, 3300 max); maximum-signal de plate milli- 
amperes, 200 max (ICAS, 250 maz) ; maximum-signal plate input, 500 max watts (ICAS, 825 max watts) ; 
plate dissipation, 150 max watts (ICAS, 225 max watts). Maximum CCS ratings as RF POWER 
AMPLIFIER AND OSCILLATOR: de plate volts, 3000 max (ICAS, 3300 maz); de grid volts, —1000 
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max; de plate milliamperes, 200 max (ICAS, 305 max); de grid milliamperes, 50 max; plate input, 600 
max watts (ICAS, 1000 maz watts); plate dissipation, 150 max watts (ICAS, 225 maz watts). Plate 
shows cherry-red color when tube is operated at maximum CCS ratings, and orange-red color at maxi- 
mum ICAS ratings. The 806 is used principally for renewal purposes. 


BEAM POWER TUBE 


Heater-cathode type used as af 
power amplifier and modulator and as 807 

rf power amplifier and oscillator. May 

be used with full input up to 60 Mc. 

H\ For operation at 80 Me, plate voltage 

and plate input should be reduced to 80 per cent of maximum ratings; at 125 Me, 
to 55 per cent. Class C Telegraphy maximum plate dissipation, CCS 25 watts, ICAS. 
30 watts. Requires Small five-contact socket and may be mounted in any position. 
OUTLINE 31, Outlines Section, except has no bayonet pin. Plate shows no color 
when tube is operated at maximum CCS or ICAS ratings. 


ROE RMVO LT AGE CAC DO) uk ee veu sides, ch cai so heer iecntoe sta eevee chess care 6.3 + 0.6 volts. 
EMRE TE gia che hia. <8 «se 0h ogerer O16 wie, Stopol see col S)eeauailn, bisa BA oxdipg, Oe 0.9 ampere: 
ANS CONDUCTANCH  CAIDDTOX.). oc ccsours oa oso sp estes ale news sataneaee 6000 pimhos 
MaGACTORAGrid No.2 to Grid Nod, 2 Yoo. ance ce scm eciee ntaes een care 8 
DIRECT INTERELECTRODE CAPACITANCES: 
Grid No.1 to plate (With external shielding)....................... 0.2 max pt 
Grid No.1 to cathode, grid No.8, grid No.2, and heater............. jy put 
Plate to cathode, grid No.3, grid No.2, and heater.............. Sie 7 ppt 


* Plate and grid-No.2 volts, 250; grid-No.1 volts, —14. 
** Plate and grid-No.2 volts, 250; grid-No.1 volts, —20. 


AF POWER AMPLIFIER AND MODULATOR—Class AB2 


Maximum Ratings: CCS ICAS 
TOXC) TES AAGHS) \WCO) Os 0 0 OY ca eo cee ee 600 max 750 max volts. 
DC GrRiD-No.2 (SCREEN-GRID) VOLTAGE...............-. 300 max 300 maz volts. 
MAXIMUM-SIGNAL DC PLATE CURRENT®................ 120 max 120 max ma 
NEAXIMUM-SIGNAL UPLATE INPUTS. occ cc ce ee ee cw es 60 max 90 max watts. 
MAXIMUM-SIGNAL GRID-No.2 INPUT™. ...............05- 3.5 max 3.5 max watts. 
Ae TST ALONG yee t ns ian Waar ee Sea as eo Sishcoe in aes a ahs 25 max 30 max watts. 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............. 135 max 135 max volts 
Heater positive with respect to cathode.............. 135 maz 135 max volts 


Typical Operation (Values are for 2 tubes): 


PCR EAACCMVOlt ALE pibalenese.« + c.ccalereey sR. as voces sw os 400 500 600 750 volts 
WIGRG TIC NO ice Oltagel. ok twice sede ac cases 300 300 300 300 volts 
DC Grid-No.1 (Control-Grid) Voltage............. -28 —30 —32 —35 volts 
Peak AF Grid-No.1-to-No.1 Voltage.............. 80 86 80 96 volts 
Zero-Signal DC Plate Current.................... 72 60 48 30 ma. 
Maximum-Signal DC Plate Current............... 240 240 200 240 ma 
Zero-Signal DC Grid-No.2 Current................ 2 0.9 0.7 0.5 ma 
Maximum-Signal DC Grid-No.2 Current........... 20 20 18 20 ma 
Effective Load Resistance (Plate to plate)......... 3700 4600 6900 7300 ohms. 
Maximum-Signal Driving Power (Approx.)......... 0.2 OR2 0.1 0.2 watt 
Maximum-Signal Power Output (Approx.)* ....... 55 15 80 120 watts 


Maximum Circuit Values (CCS or ICAS conditions): 
Grid-No.1-Circuit Resistance 
Pip etXe =D las OPCratlOony toot ee cit LaPn aetna on eel tas oe Ror bite ace kus anette 30000 max ohms 
ome tod C-p1as/ OPera GLO. sini tnt. eis ors ousted ae shee edo chon Ree w ccowai die Not recommended 
®™ Averaged over any audio-frequency cycle of sine-wave form. 
{ Preferably obtained from a separate source, or from the plate-voltage supply with a voltage divider. 
“ With zero-impedance driver and perfect regulation, plate-circuit distortion does not exceed 2 per cent. 
In practice, regulation of plate voltage, grid-No.2 voltage, and grid-No.1 voltage should not be greater 
than 5 per cent, 5 per cent, and 3 per cent, respectively. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Maximum Ratings: CCS ICAS 
ACMA NV OUUAGE) 0) scrsscrciecyas «eae. 08 0/siehe Rosteleo dt oie Sie AT5 max 600 max volts. 


OO elie NN Ose ViOLCA GBion ci shhsicl ice a wie olelacede <iahohorer avelanévebane bie 300 max * 300 max volts. 


RCA Transmitting Tubes 


DCF GRID-NG. EV OLTAGE’ Fa se eeee ee oe tte le Ck tas ete —200 max —200 max volts 
DCERUATH CURRENTS iso fea ors ds cee eran ne Breas a eee 83 max 100 max ma 
DGC’ GrIp-NO.:) CURRENT. 2 2. ee ee vs ces 5 max 5 max ma 
(PEATISUNP UD Gace tice sia Sch Sys: cus oO ee: 40 max 60 max watts 
GRID=NO:2HUNP UT ee tae. coomroe esa) Sa ie ee teeeoich a eee 2.5 max 2.5 max watts 
PEATE SD ISSIP ATION i oct foie cite nn te aa nse racine eee 16.5 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 135 max 135 max volts 

Heater positive with respect to cathode.............. 135 max 135 max volts 


Typical Operation: 


DD OePlate Voltage. score eee ee one nee 325 400 475 600 volts 
Dy CeGrid=No-22Voltageg anates toes Ae ee eee 250 250 250 300 volts 
Krom series resistor Of ..:50%4 4» anok ve «dee ae 12500 25000 28000 37500 ohms 
DCiGrid-Nosl Voltages). sca acs dik Stas Glen ce -7T5 —15 —85 —85 volts 
Brom grid=Nowt resistor Ole a1. .4 sree oe eee 21400 21400 21200 21200 ohms 
Peak RE. Grid-No.1 Voltage: .: 0.50. 550.52 0200; 95 95 108 107 volts 
i} Cepiatey Currents; ate eo ay eee. Ok eee yak ok tos 80 80 83 100 ma 
DErGridaNo.2: Current. .i8 clon. Aa seedoe secon 6 6 8 8 ma 
Db CiGrid-o.15 Current, (Approx.)'a5245.. eee ae 3.5 3.5 4 4 ma 
Drvineseower (Approx. cme et eee ee 0.3 0.3 0.4 0.4 watt 
PowemOuspute( Approx.) ceiasn- cee Lie ee ALTE 22 28 44 watts 
Maximum Circuit Values (CCS or ICAS conditions): 
Grid G.1=Circuitehpesistanee ir soak es ee Oe ae ee EONS nae 30000 max ohms 


é Obtained preferably from separate source modulated along with the plate supply, or from the 
modulated plate supply through series resistor of value shown. 

6 Obtained from grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor with 
either fixed supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
Pe Ain Te NOE AGE oi hi. CL eet ce arte eee 600 max 750 max volts 
Py CAGRID= NOL VOLIEA GEN it arte te ear eee Te 300 max 300 max volts 
WERGRID=N OslaVOULAGE arena nyt oe een ee een ne —200 max —200 max volts 
TO) DATE CO URREN TS ccs TOs en ocd Se ee et 100 max 100 max ma 
DWCIGRID=N ONE CURRENT no. Je ec te ie ioe So ee 5 max 5 max ma 
LA UN TSEIGS tel 08 Wea tr MERRIE NR aL eg Nl aap Do RA Ack NT Re 60 max 75 max watts 
RIDIN OS UNPUT ivan: arma 4 Sick Moe ek ane eee a ee 8.5 max 3.5 max watts 
PEATE POISSIPATYON er eeye can 2 ioe ae eee eee an eee 25 max 30 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 135 max 135 max volts 

Heater positive with respect to cathode.............. 135 max 135 max volts 


TYPE 807 
E¢=63 VOLTS 
GRID-N£2 VOLTS=250 


has | 
mms 


PLATE? MILLIAMPERES 


ee SE SE) (SS) SE) 


92CM 4676T3 
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Typical Operation: 


ALO IV ONLD OR ooh oes ee ove Seas cee wc we dale 400 500 600 750 volts. 
ID CuGrid=No;caVioltage® oo .:3 ndcesat.oads ls earehas 250 250 250 250 volts 
PELGMUSCMES TESISLOL OL) ccccliwroeecs e cles udaveucae 19000 31000 44000 62000 ohms 
PD CuCriG- NOM MVOlLATE ©)... . dahon cna cnwecavess —45 —45 —45 —45 volts. 
Bomgrid-No-} resistor of... 6) oe ee ee ee 11200 11200 11200 11200 ohms 
Mromicathode resistor Of... J... eee cece eu es 400 400 400 400 ohms. 
IPeakeith Grid=NojlsVoltage. o.<. 45. c0060cavceceee 65 65 65 65 volts 
OS LEG LON SETS 100 100 100 100 ma. 
WCrGrid-No-2iCurrent. . . . caste dilbn 2 oc cccnc su cvs er 8 8 8 8 ma 
DG Grid-No.1Current (Approx.)......-..26..000% 4 4 4 4 ma 
PD rivan CaO WernCADPIOX.) 0 eas ev aa Eee ae wwe aeons 0.3 0.3 0.3 0.3 watt. 
HOWeMOUtDUGACADDIOX.) . ues. c ove ves saarwew sacs 25 32 40 54 watts. 
Maximum Circuit Values (CCS or ICAS conditions): 
MeteenGnt- Circuit resistance... 52h. nes ewe ew sce ces u ya cncuwvunwne 30000 max ohms. 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

© Obtained preferably from a separate source, from plate-voltage supply with a voltage divider, or- 
through series resistor of value shown. Grid-No.2 voltage must not exceed 400 volts under key-up- 
conditions. 

e Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods.. 


TYPICAL CHARACTERISTICS AVERAGE CHARACTERISTICS 


TYPE 807 
E¢=6.3 VOLTS 
GRID-N22 VOLTS= 250 


tyee 807 
E¢=6.3 VOLTS 


GRID-N22 VOLTS=250 
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PLATE VOLTS PLATE VOLTS 
92CS-6244T3 92CS-6247T3 


POWER TRIODE 


Thoriated-tungsten-filament type 
used as rf power amplifier and oscilla- 
tor. May be used with full input up to 808 
30 Me and with reduced input up to 
130 Me. Class C Telegraphy maximum 
plate dissipation, CCS 50 watts, ICAS 


75 watts. 
PME NAOT DA GH CAC/ DC) wate tis i ssacd ciate, cusherete casio clg Goislees oa o ehieto he ce al clele .5 volts: 
EE NER NOT IUR EVN Peery one cera Sie 3 ekcirer'ss no ceo teva os Siahohater ene tae eeiece, asotok: Wate sucedrant 4.0 amperes 
BAINESSERE ENG AC EEC NGS OA CL ORV tops, ys) srichar o.'si aan ens aveMOU ee he raoBe tends cures locottS vd alana Bie. Sleigh diane ahs 47 
DIRECT INTERELECTRODE CAPACITANCES: 
KTAICIRCOR [DUG Wirt ister cs cuateon sues ena Ses asre nap eeeteketeas Mae wa a) ee Oe alee 2.8 ppt 
Meee CHM COMETLUIIACIUG cen ete uc ctsns. co RUA ta ROI Ss coca is core Fak sp oleic hes wks 5.3 ppt 
PateeDe ME OMIUEATINEN Gencisrs Nene’ s6. 6&0 treo ecko ovo ence Renee cee iaker eves clersee che wie 0.25 ppt 


RCA Transmitting Tubes 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

‘Maximum Ratings: CCS ICAS 
CELA TH s VOLTAGE. cictia chic outers o ANCE ome coe genetnate ete 1500 max 2000 max volts 
iE). GEGRIDEV OL DAGH eG cre fatten: SEN er tee coteeaeane —400 max -400 max volts 
ID CEPUATE CURRENTS. diterccom tes cee omen cs creases 150 max 150 max ma 
DGIGRID CURRENT: «ate oe 1s tee wie ro eleteaee ewe ine ae 35 max 40 max ma 
BATE ENP UT aie Oe sc ee ca tencuelcles atone seks anette Mean caslmet Meu nenic gates 200 max 300 max watts 
IPTGAPTE COISSIPA TIONS: costo ice 6 coe ceoWe ees a lapels, tote stens pulisseizual oe te 50 max 75 max watts 
Typical Operation: 
WD CREATE VOM Er 8 eile aver rains cia aie eoeme recor toasvede forsiiettcste 1250 1500 2000 volts 
BP) CrGridevioltagee . i cs ele siete eerste ok ve ORNS -150 -150 —150 volts 

LOM eriGsresistOmol «vers cout ese ween e ee eiere ining 4300 4300 4200 ohms 

From cathode resistor of............. OH te ERE FEY 2 880 940 800 ohms 
IReakah Pa GrldyV. OLUAGE ky cho paskenn indica dr obi dred anspor ara 290 300 280 volts 
Wy GePrates Curren ty, sue con er crear oe Cm ante are eae ce os nae 135 125 150 ma 
DC Grid Current be EPO bts Rene red be bi cae ig Se eh 35 35 36 ma 
Driving Power (Approx.) . PARR O08 Penne SOHO ees te 9 9.5 9 watts 
Power Output CADproxe)e ce einai. et eit ey soe ae 125 140 225 watts 


# Key-down conditions per tube without euipltiee modulation. Amplitude modulation essentially neg- 


ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 


@ Obtained from fixed supply, by grid resistor, by cathode resistor, or by combination methods. 


OPERATING CONSIDERATIONS 


Type 808 requires Small four-contact socket and may be mounted in vertical 
position only, base down. OUTLINE 32, Outlines Section. 

For operation at 60 Me, plate voltage and plate input should be reduced to 75 
per cent of maximum ratings; at 130 Me, to 50 per cent. Plate shows cherry-red 
color when tube is operated at maximum CCS ratings, and orange-red color at 
maximum ICAS ratings. 

When the 808 is used in the final amplifier or a preceding stage of a transmitter 
designed for break-in operation and oscillator keying, a small amount of fixed bias 
must be used to maintain plate current at a safe value. With a plate voltage of 2000 
volts, a fixed bias of at least —30 volts should be used. 


TYPICAL CHARACTERISTICS 


TYPE 808 
Ef=i7.5 VOLTS DE 


GRID MILLIAMPERES 


200 
PLATE VOLTS ’ 
P2CM~4 ERT.) 
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AVERAGE PLATE CHARACTERISTICS 


TYPE 808 
Ef = 7.5 VOLTS 0c 


PLATE. AMPERES 


PLATE VOLTS (Eh) 92CM- 4678T 


POWER TRIODE 
Thoriated-tungsten-filament type 


tor. May be used with full input up to 
60 Me and with reduced input up to 
120 Me. Class C Telegraphy maximum 
plate dissipation, CCS 25 watts, ICAS 30 watts. 


FILAMENT VOLTAGE COPEL GT 0 1.4 Vc cet i a ene te ree re 6.3 
PENT eI esse csc css ED 
0 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
Beet ee eV OLTAGHS 6 5S ada ah 750 max 1000 max 
MRE MOUTAGE os 3s. suv ese —200 max —200 max 
BERS CUREDNT oe ag. 100 max 100 max 
UR CURRENT ooo. Boe cn cae oe eimtceec cs... 35 max 35 max 
6 NST Sie Mat eat ret 75 max 100 max 
Bee ISIPATIONS Hi ale. text las Seas, Saw e 25 max 30 max 
Typical Operation: 
OE wy reas, ae 500 3 750 1000 
Meee A oleage ge ec c -50 -60 —75 

Proved resistor of. 2 cece, 2500 3000 - 3000 

Brom cathode resistor Of. 0 2.4. e eo ceestc lla 420 500 600 
Peak RF Grid plier SY area Ope ene Sage REN” 135 140 160 
Be ceerrent ue et re 100 +3100 100 
eed Current (Approx:).)0 0)... ss 2ecs) lll, 20 20 25 
Driving Power UNS. £03 RR = ee a ele See pe PA. © AAS 3.8 
BememaOutpat (Approx.) 2S iodine a cs ecccn, tc. 35 55 75 


° 
3° 
3° 


used as rf power amplifier and oscilla- 8 09 


volts 
amperes 


wpe 
7 a 
wut 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 


the carrier conditions. 


@ Obtained from fixed supply, by grid resistor, by cathode resistor, or by combination methods. 
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OPERATING CONSIDERATIONS 


Type 809 requires Small four-contact socket and may be mounted in vertical 
position with base down, or in horizontal position with pins 1 and 4 in vertical plane. 
OUTLINE 40, Outlines Section. 

For operation at 70 Me, plate voltage and plate input should be reduced to 88 
per cent of maximum ratings; at 120 Me, to 50 per cent. Plate shows no color when 
tube is operated at maximum CCS ratings, and shows a barely perceptible red color 
at maximum ICAS ratings. 

When the 809 is used in the final amplifier or a preceding stage of a transmitter 
designed for break-in operation and oscillator keying, a small amount of fixed bias 
must be used to maintain the plate current at a safe value. With a plate voltage of 
1000 volts, a fixed bias of at least —10 volts should be used. 


POWER TRIODE F 
Thoriated-tungsten-filament type 

810 used as af power amplifier and modu- G 
lator and as rf power amplifier and os- 


cillator. May be used with full input ,, 
up to 80 Me and with reduced input 
up to 100 Me. Class C Telegraphy maximum plate dissipation, CCS 125 watts, 
ICAS 175 watts. 


BRUAMEN ts VOLTAGE: CAC/DC):..s 5 sds8 Sie ciel Sere conte ate tere eerste so aie hoist reeeeta terol 10 volts 
BIGAME NT CURRENT: (5,2 4 Men iia sushi etl aL cara theta ete kokous Muebickee Suet aera esses a) ou to 4.5 amperes 
IAMPTIBNICA TION BEA GT OR fais) coe si ce psokor ay eed Oe OPERA TA ater Tt En) oh oie Cre eee ens usec) « FARES Piro) « 36 
DIRECT INTERELECTRODE CAPACITANCES: 
GriGetO. DIAS Persie es shee Men thes ris ce ate eres eh cs ole tahoe eter aera erate La, ayers 4.8 ppt 
Grid=to filaments, gas sca ay Reet 8 eed oa eaemen er arenes eette hs Reta Mn apee acetone 8.7 ppt 
Pla testowmilament) avers df trteaee erie te ee ena Gai cat chen deste eaee hte oe 12 ppt 
AF POWER AMPLIFIER AND MODULATOR— Class B 
Maximum Ratings: CCS ICAS 
GRA TMOMVIOE DA GE sars.agccucaeuty bevel seas cab kee oraiee cue ar aleacereneneaene 2500 max 2750 max volts 
MAXIMUM-SIGNAL DC PLATE GURRENT™...........+...% 250 max 250 max ma 
NIAXAIRUM- SIGNAL MWA TH UNG Ui) mcr. cmeacwenr clone rc ceteieiererenate 425 max 510 max watts 
PGA TE DISSHVATION Me 20.) ech geravacsssssctsis ivvededoeche oaeweloneata peneko my ae 125 max 175 max watts 


Typical Operation (Values are for 2 tubes): 


TD) CEPIACEBVOIEAR Ee ancien oso ete eis ee ohne ele ora Entec renanane 2000 2250 volts 
1) CEG TIGGV OlUAPCT Ea tans ccna ey cenole a Ghose eee reece —50 —60 volts 
PeakeAr Grid-to-Grid. Voltage: eu. ai cae emia cece ae 345 380 volts 
Zero-skenalsD Crbiate: Currents | aperiide ae cictn Cuca eet 60 70 ma 
Maximum-Signal DC Plate Current. Bee Fe EWS oe 420 450 ma 
Effective Load Resistance (Plate to plate). aS pbs Me ten oe 11000 11600 ohms 
Maximum-Signal Driving Power (Approx.).............. 10 13 watts 
Maximum-Signal Power Output (Approx.)............... 590 725 watts 


@ Averaged over any audio-frequency cycle of sine-wave form. 
+ For ac filament supply. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Maximum Ratings: CES ICAS 

CRE UATHIN OL.LAGH® 6 suis uation: ovens Ghee tetotee eee eee enere 1600 max 2000 max volts 
DD ClIGRIDEVOLTAGE: <6. 405 Saker 6 obnete ieee a ee —500 max —500 max volts 
I CEE LATE CURRENT cs.cscinis antcceyolelaseuetsheeeeenie eae rete 210 max 250 max ma 
Dy CAGRIDICURRENT 5:5 ..sost ay suo aioielss cave anise Coe ore 70 max 75 max ma 
IP UATERUNDE.UIT vee eis votes ley chs ehcgancl eve eho rsiene tier cuel Mate et or oe ae 335 max 500 max watts 
PEALE OTSSTPATEON) cai iro ietevcac eens Feuaiel ake etele Sieise chet ce 85 max 125 max watts 


Typical Operation: 
TICE TAGERV OLGA O ae rsa sans vo %e elanereieitlee oe ole ehoke Cmeeeters 1250 1600 2000 volts 


DGGHGN oltagee UO OO TS a es tees -200 -200 -350 volts 

Promigrid resistor oe WL. Qa eee Oe ee 4000 4000 5000 ohms 
PeaksRiM Grid aw oltage! s acscsieie c caaeciteeshele tate nte rio 370 370 550 volts 
DC Plat Gumenge Gage a aes coe bo ee eee ns ats 210 210 zoo ©] ma 


RCA Transmitting Tubes ——_—_$___— 


mee Origa Current CApprox,) ¢ |. . os sete pee wih Meleis Iwas 50 50 70 ma 
Prminsrower (Approx.).. 0s). ..e%'. So cao Li, 1a 35 watts 
Po memOutpu ti (ADDIOKs). 0. «cob. Saou okie etic eee assed 180 250 380 watts 


6 Obtained from grid resistor of value shown or from a combination of grid resistor with either fixed 
supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 
RF POWER AMPLIFIER— Class C FM Telephony 

Maximum Ratings: CCS ICAS 
Rema TEV OLTAGE oc agisg cceth oe leas heh d ese b ck todee 2000 max 2500 max volts 
Seer tORVOUTAGEH ©. 0 5) my tune enc. fe eh oe —500 max —500 max volts 
Peet har OOURRENT. 5; 000s besos lees ade he decked Jas 250 max 300 max ma 
BRC HOC URRENT 8 oo so. so os bs chord cao oe oka ome Bon 70 max 75 max ma 
WR EETOPNE UT hols ois ck ccs 2 edn PRT A eee, Se ie de 500 max 750 max watts 
Meee ee MEE SSIIUATEON 65.3 ci 6iors is! cue § os eee eee: wk ae CaM as 3 125 max 175 max watts 
Typical Operation: 
ROME RLORMONCAL C2 io o/s «5 6S uside as dle weal cso eR eS 1500 2000 2500 volts 
PEC DICAVIOLEATO SG 6! 5. Xess hosises 6d se ere en a ea -120 -160 -180 volts 

Brame CriGcresistOr OL... Sikes, ole Gach suena MAPPER ne. ee 3000 4000 3000 ohms 

Promueatnoderesistor Of-..: . <..<,< per co eae one eee 415 550 500 ohms 
Wee Tem MG TICS V OLLALC Oe 55,5 gf ke oc oh lhe ce be 280 330 350 volts 
PEAT UEC OULEEN G8 ors Solent ae ee ee als 250 250 300 ma 
Pesca Current (Approx.) ..8 dens - sh. k fob ok ee hes 40 40 60 ma 
arnugerbower (ADDTOX:) - - 6.446 baie neds eo ovaabee cee ccs 10 12 19 watts 
ape CtBOMIE DUC (AD DTOXs) 3) 65 los 3.oGer « ekoanats cobeteene 2 use am aid eke 275 375 5715 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

@ Obtained from fixed supply, by grid resistor, by cathode resistor, or by combination methods. 


OPERATING CONSIDERATIONS 


Type 810 requires Jumbo four-contact socket and may be mounted in vertical 
position with base down, or in horizontal position with pins 1 and 2 in vertical plane. 
OUTLINE 58, Outlines Section. 

For operation at 60 Mc, plate voltage and plate input should be reduced to 70 
per cent of maximum ratings; at 100 Me, to 50 per cent. Plate shows a barely per- 
ceptible red color when tube is operated at maximum CCS ratings, and shows a 
cherry-red color at maximum ICAS ratings. 

When the 810 is used in the final amplifier or a preceding stage of a transmitter 
designed for break-in operation and oscillator keying, a small amount of fixed bias 
must be used to maintain the plate current at a safe value. With a plate voltage of 
2500 volts, a fixed bias of at least —40 volts should be used. 


AVERAGE PLATE CHARACTERISTICS 


E*«=10 VOLTS DC 


PLATE AMPERES 


PLATE VOLTS(E,) 92CM-498IT 
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TYPICAL CHARACTERISTICS 


TYPE 810 
E ,=10 VOLTS DC 


RSA cS a nd 
\\\ \IN 


cA 
TI 
WAYS 


'6RID MILLIAMPERES 


o 200 400 600 800 
PLATE VOLTS 
92CM-4983T 


POWER TRIODE 


Thoriated-tungsten-filament type 

81] A tised as af power amplifier and modu- 

a lator and as rf power amplifier and os- 

cillator. May be used with full input 

up to 30 Me. For operation at 60 Me, 

plate voltage and plate input should be reduced to 89 per cent of maximum ratings; 

at 80 Me, to 70 per cent; at 100 Me, to 55 per cent. Class C Telegraphy maximum 

plate dissipation, CCS 45 watts, ICAS 65 watts. Requires Small four-contact socket 

and may be mounted in vertical position with base down, or in horizontal position 

with pins 1 and 4 in vertical plane. OUTLINE 39, Outlines Section. Plate shows no 

color when tube is operated at maximum CCS ratings, and shows a barely percep- 
tible red color at maximum ICAS ratings. 


PE ANION TeV OL TAGES (CAG/ DC) eet thr ae. Gee Sea) cate emanate, Beene fo eared eee ee 6.3 volts 
PIVAMEN TICURRENTM. Lek ee, tl tan chante ae cide cae ele Pra aoehe Seka eh eee pee 4 amperes 
AMPLIFICATION EACTOR © «1 Paice cs MEAS Bas rs PARLE te tel « tis hac Hews nets Sires 160 


DIRECT INTERELECTRODE CAPACITANCES: 
Gridhtorplates | Mere ee tere Ca ie ais: ER Eide See ape evn retans 5.6 ppt 
Gridktovillamentia ceric ea ce tilategere be wisraud. chezerteiern ste acters sien 5.9 pepe 
0.7 wpe 


* Grid volts,-1; plate milliamperes, 20. 
AF POWER AMPLIFIER AND MODULATOR—Class B 


Maximum Ratings: CCS ICAS 

1D) CPPrATE VOLTAGE ters deer Leon ee 1250 max 1500 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT®.... 175 max 175 max ma 
MAXIMUM-SIGNAL PLATE INPUT®........... 165 max 235 max watts 
PEATE DISSIPATION ® 1.) o.). foe. sae oo ae 45 max 65 max watts 


Typical Operation (Values are for 2 tubes): 


DCePlate-Voltagewtsesswsese eh reve Sees 750 1250 1000 1250 #1500 velts 
DCIGrideVoltaveh te... os bivatastie ea nese © 0 0 0 0 -4.5 volts 
Peak AF Grid-to-Grid Voltage............ 197 145 185, 175 170 volts 
Zero-Signal DC Plate Current............ 32 50 44 54 32 ma 
Maximum-Signal DC Plate Current. 350 260 3850 350 313 ma 
Effective Load Resistance (Plate to plate). 5100 12400 7400 9200 12400 ehms 
Maximum-Signal Driving Power (Approx.) . O14 S328 T.5 6 4.4 watts 
Maximum-Signal Power Output (Approx.).. 178 3235 248 310 840 watts 


® Averaged over any audio-frequency cycle of sine-wave form. 
+ For ac filament supply. 
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PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Maximum Ratings: CCS ICAS 

ee omrkens vege aos 1000 max 1250 max volts 
ee —200 max —200 max volts 
ee ee 125 max 150 max ma 
NE ee ie 50 max 50 maa ma 
Ree OY eg Teer 115 max 175 maz watts 
EG nee ON mata 30 max 45 max watts 


DC Plate Nac lk 1000 1250 volts 
DC Grid ee eee —55 —120 volts 

Peete of. ie cs, 1200 2700 ohms 
Peak RF Grid oe eo oe a 150 250 volts 
Ci i Aue an 115 140 ma 
ree (Approx) 45 45 ma 
Driving Power Ss ay mw eeead ee 6.1 10 watts 
Power Output TED 2 ER ea ANE PLN ec Oh 88 135 watts 


6 Obtained from grid resistor of value shown or from a combination of grid resistor with either fixed 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
SG es i ne ne a in 1250 max 1500 max volts 
eer ee —200 max —200 max volts 
ee PN ee 175 max 175 max ma 
N25 ERR ase nd We a aa a 50 max 50 max ma 
TS TS SEE A ae eee a ne in mn 175 max 260 maa watts 
ON ey 45 max 65 max watts 
Typical Operation: 
se EO SE Ree oe Os 1250 1500 volts 
Beyeue Voltageg |... Sia lnsiodd nieran ope ees we —50 —70 volts 

EEE an ani ened alata 1100 1750 ohms 

pee ee resistor of. 270 330 ohms 
Peak RF Grid PO Cm Wheto soiha nis tren towitliciondrc,.. bs, 140 1s volts 
0 Ss GAS en 2 emer mene nana 140 173 ma 
Bee eo wrent (Approx)... 45 40 ma 
Driving Power es 1D 2.2) alee Mears mines peaneaeiee eta 5.7 Cal watts 
Power Output NOE SS OG ari eine AP tate Sen 135 200 watts 


the carrier conditions. 
é Obtained from fixed supply, by grid resistor, by cathode resistor, or by combination methods, 


SELF-RECTIFYING AMPLIFIER°— Class C 
Maximum CCS Ratings: 


I Eee ee een ee 1750 maz volts 
Rs 2 Pe liad nde ae —125 max volts 
tbe. beg rol geages coe, ng ee 65-max ma 
nl ett aie ee 25 max ma 
Se ee ie Re Comvahis, onomareeuer yeh et eee 125 maz watts 
ee PN Ae Go el Ye saat 45 max watts 


Typical Push-Pull Operation at 27 Mc (Values are for 2 tubes): 


INGEST QI a anne ona ae eM 1750 volts , 
1 ea eles See SO Nenana arma ~70 volts 
te A ibe ee 1500 ohms 
ng edi ee 130 ma 
DC Grid Current ae es eee cee 46 ma 
Driving Power _ EOE Saat RT Seen OME er eS Tce 12 watts 
Power Output ee eee cee oe 175 watts 
Useful Power Output (Approx.)—75-per-cent circuit efficiency .........._. 130 watts 


6 Obtained from grid resistor of value shown or from a combination of grid resistor with either fixed 
supply or cathode resistor. 
®From a self-rectifying driver. 
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AMPLIFIER® —Class C 
With separate, rectified, unfiltered, single-phase, full-wave plate supply 
Maximum CCS Ratings: 


NPAC MP LATE VOU ANGIS Re, oe oan eek ee ie GL GUY EW Ge Rin e. DNDS UR ET Re UR OS eRe 1125 max volts 
PIG ARID 2 V OUR i acre eee TS clas) Sao BARS edn ewes) Mes Skew EL ERA Coren -125 max volts 
PRS EAT) CASRN Tio rc eee aha d's Weel b 8 Sib Sia O18 Savenere er eialerahy Mhe eRORCEENS 160 max ma 
SPIE EG RID C URIEENTEY coe coon aoe rao au tre Sra Rye Endy a Gus su rate baidr areal wlan sbelesere lei el cloiss 45 max ma 
ie Bg Ded Bet Lag OB okt pci on SP 2h Ce PE OA eg kc Si tre Ee Sia Mail, USE ances (oun RS cs 175 maz watts 
BEATE LE) ISSTPRMT ON Soa). gta Sera ee area Ue al RUR SSL ale, Mule EW IS SHRTO WO IS 8) © Sel Mine renee 45 max watts 


Typical Operation: ; 
Bie eats VOMA GON. 6h a) 5010's es cb Bw cee bs eGR ¥ SSeS Nin Gib fp bm ciel ee 1125 volts 


MORO TAG TIM V-OLLA LO te a hee ate ale eRe eee ce aS Ghye erlorte ta MSs de hestolWowa eusttems pas helpeme tomer ke tee —35 volts 

Promerid (resistor Of fii 4. he eay Neclars Wie Sime wR Re ei eaaits ies athe aie Sheree eens 1400 ohms 
HE Wlate Currentss .. 6.556 ied SEEN oes oS A © OM OOO Namie 6 eR eee Gs UI On 125 ma 
xe Grid. Curren t#GApprox..)\ gs». sew drole oie, bin 6.8 Bi Miata eae eae Ciel e Moelle ema ceerote 25 ma 
Wrving Lower (CAMPLOks) AAs oo cea gh oleleen Sue tils hi Rls Joe Sateen eReroe ae ok Rares 3 watts 
Pewer Output, (AMProxs) oa cei che weeks, aie miaterereen te teleipe eeremoete ee Vole me sels teitede wears 135 watts 


“ Power input is 1.23 times the product of de plate voltage and dc plate current. 

6 Obthined from grid resistor of value shown or from a combination of grid resistor with either fixed 
supply or cathode resistor. 

44From a driver having a rectified, unfiltered, single-phase, full-wave plate supply. 

®The 811-A is not recommended for oscillator service in applications involving wide variations of load. 
For such applications, the 812-A having a lower amplification factor is preferred for its ability to oscil- 
late over a wide variation of load. 


_ AVERAGE CHARACTERISTICS 


TYPE BII-A 
E¢=6.3 VOLTS DOC 


800 


Pitas 
chee 
rola 


PLATE(I,)OR GRID(Ic) MILLIAMPERES 


0 
PLATE VOLTS(E,) 92CM~6075T 


POWER TRIODE 


Thoriated-tungsten-filament type 

used as af power amplifier and modu- 

81 pf A lator and as rf power amplifier and os- 

cillator. May be used with full input 

up to 30 Me and with reduced input 

up to 100 Mc. Class C Telegraphy maximum plate dissipation, CCS 45 watts, ICAS 
65 watts. 


MACAMENT TV OLTAGH AC/DC) 2 66 clic toh oh dic! kv alae eae Lc ee 6.3 volts 
BR AMEN CURRIN T Aa Ao RIG oath a olin’ ob otra ich ak gl whos lahoU a rastetctat atic lew: renee 4 amperes 
AMET TET CATIONS ACTOR TAU tether tanh on ae Ietoret al siete at Tene eee hae 2 
DrrecT INTERELECTRODE CAPACITANCES: 
rid to plaie \ a5, ii tn.t mee teka oss tee oe eee RR ae. Cree 5.5 put 
fori to, filemon tcics.z ttt, been ds ea teens. 8 slats Shc Mean Sate Ree Ga 5.4 put 
Plate-to filament PS caste toner aic ie celer avec eter tee eae cee ee 3 0.77 upt 


*Grid volts, —-30; plate milliamperes, 30. 
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AF POWER AMPLIFIER AND MODULATOR—Class B 


Maximum Ratings: 


Re PE PVOLTAGE 0. oo c0c 00's acess vivavs'e ole s'e'a'e vee vives’ 5 
MAXIMUM-SIGNAL DC PLATE CURRENT®.........0.0c0ee 
MAXIMUM-SIGNAL PLATE INPUT®............ tetaeetote tes ‘ 
PE TPOISSIPATION®. |... o. . a w e ec ede bike cele'v'eecle'e’s orete 


Typical Operation (Values are for 2 tubes): 

are LPC kc aee Ya aed sieeve A Sialel esiahoraretolatets 
IRV CUABC a6 kon case ncdswnuasedceadoececses 
Peak AF Grid-to-Grid Voltage. ... 0.0... ccc ccc ac ceccece 
@ere-signav iC Plate Current... oo... cas eee ieeeebe 
Maximum-Signal DC Plate Current.............ececee 
Effective Load Resistance (Plate to plate)............... 
Maximum-Signal Driving Power (Approx.).............. 
Maximum-Signal Power Output (Approx.)..............- 


™ Averaged over any audio-frequency cycle of sine-wave form. 


t For ac filament supply. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Maximum Ratings: 
Meera PHVOUTAGE «6.5 i 0 bbe eck es leo w bse ue denee’ 


Typical Operation: 
POMC ONIOICACOS 5. sc i ic ces ese ctineeeceevcotcres 
MCI OULA PCO ek ee eb ae cc esescucesteveeeuee 
ROMMETICERESISE OF: OL esr si, siisfereus’e die. ci ares e d deleic es wee er 
ea raihmGrriGeVOlLAZEC 58 6 ncisciss sce ss s.c vse we ee wos wales 
BME ORC TCMIITCNG he. li ect ccc nec aeeaatscsévevesce 
Peecammercourrent, (ADprox.) . 5.6 02s cue wesc ce ecnccetas 
mremanewe ower (ADPTOX:)... 2... ccc ue cw ewe ecaceebes 
PoMmermOucpuGCAPPFOX:). .. 2600600206 vedas nuseecw sce s 


CCS 

1000 max 
—200 max 
125 max 
35 max 
115 maz 

30 max 


85 


ICAS 
1250 max 
—200 max 

150 max 

35 max 

175 max 

45 max 


volts 
volts 
ohms 
volts 
ma 
ma 
watts 
watts 


6 Obtained from grid resistor of value shown or from a combination of grid resistor with either fixed 


supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 


RF POWER AMPLIFIER—Class C FM Telephony 


Maximum Ratings: 


Typical Operation: 
a> CCCI el Ae co a At, 
HOO MG TIC OLCALE Qiks, vic cio sues os coche Gucics’e eins slslare Oeics 
WinGMmOonldeLesiStOr Ole, sts cai octet a ok cheese eee 
MnommeathoGe resistor Of 5... <)c.¢ «6: «cele ors sioveiw.e oie.olee cd ie 
PeCMeCUMCTIC RY OLLAGE oi sc oi os Obie eb ds ohio oie.s « thane 
8 CCR ae ee 
ee mariorc urrent (ADPrOox.) oc oe See's ce et eae ees alee’ 
WO aN Ta Poe OWVela. CADPLOX.) midiche « sienela.c os ctvaea 8 ean whale wee ve 
MELOUIEMUIL CAD DIOX.) «1s... chess 5 oie. 0 ea os cle Co ele ilae 


CCS 

1250 max 
—200 max 
175 max 
35 max 
175 max 

45 max 


voltg 
volts 
ma 
ma 
watts 
watts 


volts 
volts 
ohms 
ohms 
volts 
ma 
ma 
watts 
watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 


the carrier conditions. 


@ Obtained from fixed supply, by grid resistor, by cathode resistor, or by combination methods. 
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SELF-RECTIFYING OSCILLATOR OR AMPLIFIER—Class C 
Maximum CCS Ratings: 


AES PUATEUVOUEAGE.: ... eu ESE: kos oa ne Se ee 1750 max 
RPG IG RID VOLTAGE A: 6.5 6c Stee renee 66 sib gb ore cI Raich pent on —125 max 
eat CURRONT .-.. >. nated ews owe Cee a hee one 75 max 
Lan) SE ALO) 2” Ya RS en aE RR RR DRL YG Hoot ee CaM MUNNAR eo) 20 max 
fob Mg Shes 07 2 Dia IR ao eee a ne NCAR EMIST NHN AGC) U8) ay 145 max 
PAE EDT OSE ATE ON 4: fot tec ae dhe boleh ltt Gia Paty ba Se ee 45 max 


Typical Push-Puil Operation at 27 Mc (Values are for 2 tubes): 


PRO EE LACE WOLUA SG, eu ctl le uanchabugds Se cae POE ee ea 1740 
DCrGrid Voltage ge... os. oc: Oo Mesto SOR ec atieeas an dh Snetal IRA TR eT eee —100 

BEASTS PTAC’ FONISLOR VOL |. wachorets Pakefage gore oh ec en ee 3500 
EPL APO CULLEN tae ins, ckmmedl iG kk oe Oh ee ce ee 150 
POAT UTTENI AT LUM 108d) 2 oui uc Sole ee oe ee Le re ans 29 
ISI aOe Ow er CA DDroks) 00° FS ch peste Sob NA ISMN). | Tite Means Pe nanin Mee eae | 12 
Puweremepul CA DDrox.) ee Co, tayo tin eels a ae ties ee seme Cm emer 200 
Useful Power Output (Approx.)—75-per-cent circuit efficiency 150 


® From a self-rectified driver. 


AMPLIFIER OR OSCILLATOR—Class C 
With separate, rectified, unfiltered, single-phase, full-wave plate supply 


Maximum CCS Ratings: 


Pe EASE UVOLEAGE Hs. 55, cinucobs Gis Gs Sedo d a ae wleaae eee ok ete ee 1125 max 
eNO BR i nc. trace Tyee casas Slated canst oA Ro ome eT -125 max 
POGREUATE, CURRENT 0.5... °< sexta Gab Recolaee ee Ca ee ee 160 max 
IDC ORRDNE irs oc acta hRO Cl dine Chia Abe ee eater ae 32 max 
RelA NGM EA Nh sho, gp a fox nie gn co 48 See a a ns Asormeraasiiny me ar ee 175 max 
Pte amRE ATION MMS. eo Mt Ecce ho dare gas ES eee eee 45 max 


PER PALO MEA CS Sirs. 50: E Es aise eee ke ee EE AEN jas 
PR ATIEL NOMBRE reh.-4 es 0% Veda. regan See ee ee eh aie E isons ee —65 

Pp POMP rICeVeRS EOD OE 5. 5))c 54 ae ders ahh net ee ee ee eee | 2200 
TOO OE eRe MEMBPOM bc. oS yca!s j bw diigo oid Sie oe ee eee tid None Ma whee 125 
WO MaenG OUILent (ADDTOK) seen too. cee tele Lee eee Tea oe eens 30 
EI VIOE OME DCAD LOX.) AA 8 tg eah oe een Be ee ee ek Oe ae 5 
Pawer OuLpi CA DDIOx.) cies: cua icy coe ONS 6 Rie ma Repenite wt rain 135 


“ Power input is 1.23 times the product of de plate voltage and dc plate current. 


watts 
watts 
either fixed 


volts 
volts 
ma 
ma 
watts 
watts 


volts 
volts 
ohms 
ma 
ma 
watts 
watts 


6 Obtained from grid resistor of value shown or from a combination of grid resistor with either fixed 


supply or cathode resistor. 
““ From a driver having a rectified, unfiltered, single-phase, full-wave plate supply. 


_AVERAGE CHARACTERISTICS 


400 


anes ee |e, 
aN 


200 


PLATE (Ip) OR GRID(I¢) MILLIAMPERES 


[oe 
oe 


PLATE VOLTS (E4) 92CM~-6074TI 
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OPERATING CONSIDERATIONS 


Type 812-A requires Small four-contact socket and may be mounted in vertical 
Position with base down, or in horizontal position with pins 1 and 4 in vertical plane. 
OUTLINE 39, Outlines Section. 


BEAM POWER TUBE 


Thoriated-tungsten-filament type 
used as af power amplifier and modu- 8] 3 
lator and as rf power amplifier and os- 
cillator. May be used with full input 
up to 30 Me. For Operation at 45 Me, 
input should be reduced to 87 per cent of maximum ratings; 


FILAMENT VOLTAGE PE wa ane 10 volts 
FILAMENT ee een en 5 amperes 
TRANSCONDUCTANCR* CO etR RT yt Tn ROOM Moh aiatadlnbaaaal nce | 3750 umhos 
Mu-Facror, Grid No.2 to Pe Leis wri salience eS 8.5 
Direct INTERELECTRODE CAPACITANCEs: 

Grid No.1 to Ee Sr Cae a oh Ema elena ancynkty. 0.25 max ppt 

Grid No.1 to filament, grid N 0.3, internal shield, grid No.2, and base shell 16.3 wut 

Plate to filament, grid No.3, internal shield, grid N 0.2, and base shell. . . 14 wut 
* Plate volts, 2000; grid-No.2 volts, 400; plate milliamperes, 50, 

AF POWER AMPLIFIER AND MODULATOR—Class AB] 

Maximum Ratings: CCS ICAS 
DC Puate IE ona coc 2250 max 2500 max volts 
DC Grip-No.2 (SCREEN-GRID) PONDAGH Stn. te he ta et 1100 max 1100 max volts 
MAXIMUM-SIGNAL ‘DC Prats CURRENT! DENTE eee 180 maz 225 max ma 
MAxXIMuM-SIGNAL 28 Cg oa Ge oR nA 860 max 450 max watts 
MAXIMUM-SIGNAL DC Grip-No.2 ENBUTS Ss t20hey ca, 22 max 22 max watts 
PLATE ONE ety, POO, oT ah 100 max 125 maz watts 
Typical Operation (Values are for 2 tubes) : 
DC Plate ee et heey hata (oe oh 1500 2000 2250 2500 volts 
DC Grid-No.3 (Suppressor-Grid) Voltage*..... 0 0 0 0 volts 
DC Grid-No.2 Pomere bite Ope Cog ioy 750 750 750 750 volts 
DC Grid-No.1 (Control-Grid) Voltaget..,... mea —85 ~90 —95 —95 volts 
Peak AF Grid-N 0.1-to-Grid-No.1 Voltages.) ..... 160 160 170 180 volts 
Zero-Signal DC SeereieNren bh. naka. aiee 50 50 50 50 ma 
Maximum-Signal DC Plate Current... : 305 265 255 290 ma 
Zero-Signal DC Grid-No.2 CUM ents rein 2 2 2 ve ma 
Maximum-Signal DC Grid-No.2 Current Aap. 45 43 53 54 ma 
Effective Load Resistance (Plate to Blatepayt (5 ° 9300 16000 20000 19000 ohms 
Maximum-Signal Driving Power (Approxs)nz,. 0. 0 0 0 0 watts 
Maximum-Signal Power Output PADDrOK je ee 260 335 380 490 watts 
Maximum Circuit Values (CCS or ICAS conditions): 
Grid-N 0.1-Circuit ee i ee et Fa 30000 max ohms 


RCA Transmitting Tubes 


® Averaged over any audio-frequency cycle of sine-wave form. 
4 Grid No.3 should be eonnected to the mid-tap on the filament-transformer secondary winding or to 


the negative end of a filament operated on de. 
+ Preferably obtained from a separate source or from the plate-voltage supply with a voltage divider. 


+ For ac filament supply. 


PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Maximum Ratings: CCS ICAS 
MON Ame AST ES) WV OL CAGE iy eed ee enacts cides steve Wilh nigehoueNe tebe abe aire 1600 max 2000 max volts 
PCiHERID=INO.2 VOLTAGE 92.04 | ci0eis . dehete« cw slieles Wee « Sel siehs 400 max 400 max volts 
TD CRUGRIDAN OS ViOUTA GH te nos) o5¢ boo o'40slenueanounyant cata tunleUsohes lene -300 max —300 max volts 
PC MEIA TH CURRENT fer sie te ee eee ee te eee le eticnteee rarer 150 max 200 max ma 
DP Cy GRID-NO;LUGERRBNT 240) Bes, Foe che Srtnotr os Gietaem aac ter aukate 25 max 30 max ma 
PEAT HBUN EU ees ye eee eee eae Ns ee ah ce erro napa Whe come eons totems 240 max 400 max watts 
GRID= NO ZoUNP UT Nee ee Slee ois re atlas) oe oe eee an Solarian teas evene atts 15 max 20 max watts 
IPEATH DISSIPATION firs cic cies o eradual «= eva taed Siete eyicapanetany eleven 67 max 100 max watts 


Typical Operation: 


WI CEPIAteeVOltape:. (ii... cc arc Javea bier aepoala Scetenebene Rane eer 1250 1600 2000 volts 
DCrGrideNwenrV oltages. ..ciscocoh dames aticd citere es MOORES 0 0 0 volts 
DD). CAG THN IOCoPV OLCA LES ssc disper lous sails Mheeoeouaueucie Aadene ieironcuellelens 300 300 350 volts 

roms SeliespresiISCOLNOle inc creel sas oar asu-isiese tease ese eatin tobe 27000 438000 41000 ohms 
DCrGrid=NolsVoltaged = heh oa ee eee oe ees -160 -160 -175 volts 

Eeromierid- Nosleresistor Ol.tsa'- i taelne ie eee eee 12500 13500 11000 ohms 
Peak. He” Grid-NO.b WV Gla Osis. oioidea ee oc obo wilerosans eer enade « 250 250 300 volts 
CMP late Curren bee ar yew jens Sok ee ken cee Cees a 150 150 200 ma 
PNG RAMU NOve: CURFENt TV acc ee oe ee eee ete thee 35 30 40 ma 
DC. Grid-No.1 Current (Approx.). 2... 5 0 cee eee eens 13 12 16 ma 
Drevine Power (Approms) cis sles Re snk ies se 2.9 Pret 4.3 watts 
iPower Omtput GA DOrOXs))s scecrs ovens oles cutacuis weet ene teemeiaweeo 140 180 3800 watts 


Maximum Circuit Values (CCS or ICAS conditions): 

Cria=NOnl= CircuiteResistan ce ./:.6.)5.. tie als-sunse Meee ei cleie et opeeel ate. a ieyfenapeaesen6 30000 max ohms 
* Grid No.3 should be connected to the mid-tap on the filament-transformer secondary winding or to 
the negative end of a filament operated on de. 

é Obtained preferably from separate source modulated along with the plate supply, or from the modu- 
lated plate supply through series resistor of value shown for each operating condition. 

6 Obtained from a grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor with 
either fixed supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
PIGoP LATE WOLTAGE <<)... « abvalls Uebel: Sisceelelsioe. averete slate 2000 max 2250 max volts 
PGEGRID-NiO:ZeVONTAGD ...). sacks MLS « acc she, sien Sro-ae grees aie 400 max 400 max volts 
DE AGRIDIN OMe VOLTAGE 3-5 cuter femeteers ei vec hncs a rei eeeacueneaae -—300 max -300 max volts 
PORE ATH | CURR TONE ae. Sestevae tien Seats ve aud rorar ey vor ouenievale Faved, eters 180 max 225 max ma 
DG-GRID-NOMGCURRENT 2): Giese dole sae o5s ecgndle 6 sian aia 25 max 30 max ma 
PATO NP US et Lye, Ao cred PSST EM tttate, ¢ wieuaenas Gene eer nites 360 max 500 max watts 
GRID-NO Zs ENPUT ico arc Oe Ee ee ee ee eT ae 22 max 22 max watts 
PEATE MDISSIP ATION @ sun cise iw @ cen lene telette ie suenare eave tebe sronushiets 100 max 125 max watts 
Typical Operation: 
BCrelate Voltage’: 0 2 tee awa porcine ctoitetons ‘ 1250 1500 2000 2250 volts 
PRG Tid NOSLV Oltage Se, ES oi cde ee ievoletetncue 0 0 0 0 volts 
He Grid-No.2 Voltages... . cose oo eee 5 300 300 400 400 volts 

ISrarmseries resistor Of. ve eaceome hie «cme oasicts 27000 40000 36000 46000 ohms 
PDEcGrid-NowiVoltagep? gies. . 2 ).o eects caine -75 -90 -120 -155 volts 

From grid-No.1 resistor of............... 6000 7500 12000 10000 ohms 

From cathode resistor of. .............06. F 330 400 520 565 ohms 
Peak RF Grid-No.1 gs Pate siatetehe a. 160 175 205 275 volts 
DC Plate Current. Pls ecOnta ait eecsiera teuete 180 180 180 220 ma 
DC Grid-No.2 Gerrent. Sth Le a a erm: Aare SONGS 30 45 40 ma 
DC Grid-No.1 Current (Approx.)............ : 12 12 10 15 ma 
Driving Power (Approx. eran cise eer 1.7 1.9 1.9 p4.0 watts 
Power OutputsCApprox.)ici-c ace ceceweebeweee be 170 210 275 375 watts 
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Maximum Circuit Values: 
Grid-No.1-Circuit sige NE Sa eat ee OP AAR cee file Pee 30000 max ohms 


“Grid No.3 should be connected to the mid-tap on the filament-transformer secondary winding or to 
the negative end of a filament operated on de. 

é Obtained from separate source, from plate-voltage supply with a voltage divider, or through series 
resistor of value shown for each operating condition. Grid-No. 2 voltage must not exceed 800 volts under 
key-up conditions. 

t For ac filament supply. 

® Obtained from a grid-No.1 resistor, from cathode resistor, or from a combination of grid-No.1 resistor 
with either fixed supply or cathode resistor. If preceding stage is keyed, bias must be obtained partially 
from a fixed supply to limit the plate current and plate dissipation to a safe value. 


J 


SELF-RECTIFYING OSCILLATOR OR AMPLIFIER—Class C 
Maximum CCS Ratings: 


OUTAGE so. ens eedeSedees ves ooidececs ccc. 2800 max volts 
Re 8 OETA os oy Pe oraeeten 550 max volts 
OETA el —100 max volts 
SE ry cette Bi. se mitoses nae coe 95 max ma 
Pe CURRENT ee 10 max ma 
EE Sa en ee enc nee eR Ree nana 295 max watts 
CT ae ee ee Ae aarti Oh ee SC a conaa ia 22 max watts 
OT SETS SCG Se sn 100 maz watts 


MB ers Eee ateannionidendc cunts. .c.. 2800 volts 
DC Grid-No.3 Voltage Na Pett Menino NM rons Ae sory fee is ohasice sedi eehinccla lnc ee 0 volts 
ee Pere ee 530 volts 
Bee Woltazed ieee —37 Volts 

Pe ee resistorof ee tS 37000 ohms 
ee ee 95 ma 
8 A a ee KZ, ma 
DC Grid-No.1 Current WA IESS Blot SoU capi had Sate ene OT 3 ma 
Driving Power SUDA Gh Jay toarteh Oe Be see ce Rea a a 1 watt 
Useful Power Output (Approx.)—75-per-cent circuit enicieneytr.9 2) en. 054) 170 watts 


® Power input is 1.11 times the product of the rms voltage and the de current. 
“Grid No.3 should be connected to the mid-tap on the filament-transformer secondary winding or to 


“ Obtained from a separate ac supply in phase with the plate supply or from a low-voltage tap on the 
plate transformer. Use of a grid-No.2 series voltage-dropping resistor is not recommended. 

6 Obtained from a grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor and 
cathode resistor. Fixed-bias operation is not recommended. The bias resistors should not be bypassed 
for the plate and grid-No.2 voltage supply frequency. 

# From a self-rectified driver. 


AMPLIFIER OR OSCILLATOR—Class C 
With separate, rectified, unfiltered, single-phase, full-wave plate and grid-No.2 supply 


Maximum CCS Ratings: 


OC ae ee Reena era ok 1800 max volts 
Dem OUTAGE se tamasianuee ee a 360 max volts 
ee COV OLTAGE oc ctcsmunivnustisse nl —200 max volts 
MERE. Cok. «Hemera eke fa ee 190 max ma 
Be CURRENT. ele ec see 22 max ma 
RMN As aes cad Sagi Uke he oeeok eee 360 max watts 
ea le vp ns wath os twin esac cce 22 max watts 
ee SEIN Sto. roll ahr NORE a veces seco 100 max watts 


Typical Operation: 


NE GES 255. ew PR Vil PPA 1800 volts 
| DC Grid-No.3 ONS SB en oe Ne te et em Sa 0 volts 
Rete POURERS ee tenia holes ele ye 250 volts 
| DC Grid-No.1 Oo bby Orie ests ies tcde. wokwcits Be, caekccncc., -120 volts 
BN OF TO ese issues, 10000 ohms 
Me arte eh ys, ek COR ON 160 ma 
eee Current 2 ge de ciel a 37 ma 
DC Grid-No.1 Current CN Bemomey Bartel tess? oral tele candies”. 12 ma 


a= 


ama ete fF PY 
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Driving Power (Approx.) 44.6.4 5 ie tena eee emhel greene om tea Saran Te ee Pe watts 
Useful Power Output (Approx.)—75-per-cent circuit @HICION CY on sea ce ens 210 watts 


® Power input is 1.23 times the product of de plate voltage and de plate current. 

4 Grid No.3 should be connected to the mid-tap on the filament-transformer secondary winding or the 
negative end of a filament operated on de. : 

4 Obtained from a separate, rectified, unfiltered, single-phase, full-wave supply in phase with the plate 
supply, or from the rectified, unfiltered, single-phase, full-wave supply by means of taps on the plate 
transformer. é 

6 Obtained from grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor and 
cathode resistor. Fixed-bias operation is not recommended. The bias resistors should not be bypassed 


for the plate and grid-No.2 voltage supply frequency. 
44 From a driver having a rectified, unfiltered, single-phase, full-wave plate supply. 


_ AVERAGE_.CHARACTERISTICS. Pe 
' 1.0 
E¢=10 VOLTS DC 


See GRID-N2 2 VOLTS = 300 
ones GRID Nf 3 CONNECTED 


say TO FILAMENT (-) 


Fes 


0.4 == 


PLATE (I),) OR GRID-N@2 (f¢2) AMPERES 


0 250 500 750 1000 1250 1500 1750 2000 
PLATE VOLTS 92CM-4967T2 


TYPE 8I3 
E~¢=i0 VOLTS DC 
GRID-N2 2 VOLTS = 300 
1oo- GRID N23 CONNECTED 
TO FILAMENT (-) 


el St 
fai lai hg] 
1 2) oa ar 
Saat a eee 


GRID-N& | MILLIAMPERES 


100 200 300 400 
PLATE VOLTS 
92CM- 4969Tl, 


BEAM POWER TUBE 


Thoriated-tungsten-filament type 

81 4 used as rf power amplifier and oscilla- 
tor. May be used with full input up to 

30 Me. For operation at 50 Me, plate 

voltage and plate input should be re- 
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duced to 80 per cent; at 75 Me, to 64 per cent. Class C Telegraphy maximum plate 
dissipation, CCS 50 watts, ICAS 65 watts. Requires Small five-contact socket and 
may be mounted in vertical position with base down, or in horizontal position with 
pins 2 and 4 in vertical plane. OUTLINE 48, Outlines Section. Plate shows no color 
when tube is operated at maximum CCS ratings, and shows a barely perceptible 
red color at maximum ICAS ratings. 


FILAMENT VOLTAGE CSOD MG PR ARAN A Bg oe ng wae ten pte 10 volts 
Me URINE oof eis oe a ky es gle ee, BBY t 3.25 amperes 
TRANSCONDUCTANCE (For plate current of 39 milliamperes)........ as ee 3300 umhos 
Direct INTERELECTRODE CAPACITANCES: 
eee eere pte a. Soy reed ee EE ye 8 Re hk Mo 0.15 max mpl 
Grid No.1 to filament, grid No.3, and QM NG ate ek the en tee Tomo ppt 
Plate to filament, grid No.3, and grid No.2......................... E355 ppt 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
en OLTAGE. nce. 5. ck nde cee eee ceee ee. 1250 max 1500 max volts 
DC GriD-No.2 (SCREEN-GRID) VOLTAGE................. 400 max 400 max volts 
DC GRID-NO.1 (CONTROL-GRID) VOLTAGE................ —300 max —300 max volts 
MERC OURAN hor kee ss i ee 150 max 150 max ma 
BPO MRIDINOd, CURRENT... 0. «oon ogc ccc wnecccce., 15 max 15 max ma 
EM MONT Low isc os ane IIc. én cin helen oe eae: 180 max 225 max watts 
(USS eT rr ce aC ae 10 maz 10 max watts 
EE ESUPATION oo A o.5 sls ones sw iletoe 50 max 65 max watts 
Typical Operation: : 
BemmETECE MOM AGE OT. . ss. dace essence tnt: 1000 1250 1500 volts 
DC Grid-No.3 (Suppressor-Grid) Voltage*............. 0 0 0 volts 
Bremen teGre Voltage? cc eee cle lect! 300 300 300 volts 

Be SCPE TOSISCON OL, oo 5 oi cic sees scale tk. 40000 42000 50000 ohms 
Be error Voltagelto. . .. ian cn ees coc llclecee sy —70 —80 —90 volts 

PromeerdoNo.l resistor of 6.026.066 ood. 7000 8000 9000 ohms 

Prom cathode resistor of. .........00) 0622. wo Po 395 455 490 ohms 
Peanut Crid-No.l Voltage... 60. peer 150 165 170 volts 
Peers Current tie Pe PPG eee es 150 144 150 ma 
Peeresria-NG.2 Current). ee Pole a ee. 5, Zase 24 ma 
eC rGrid-Wo.1 Current (Approx.)...........006-022.., 10 10 10 ma 
mryine Power (Approx...) 0. oo. Pe ee oe 1.35 LAS a5 watts 
Seer mut CADpProx.) ©... cscs a oc n sc ccescccumens 100 130 160 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

“ Grid-No.3 should be connected to the mid-tap on the filament-transformer secondary winding or to 
the negative end of filament operated on de. 

® Obtained from separate source, from plate-voltage supply with a voltage divider, or through series 
resistor of value shown. If preceding stage is keyed, partial fixed bias is required. 

+ For ac filament supply. 

6 Obtained preferably from grid-No.1 resistor or from a combination of grid-No.1 resistor with either 
fixed supply or cathode resistor. — 


TWIN BEAM POWER TUBE 


Heater-cathode type used as af 
power amplifier and modulator and as 81 5 

rf power amplifier and oscillator. May 

be used with full input up to 125 Me. 

For operation at 175 Me, plate voltage 

and plate input should be reduced to 80 per cent of maximum ratings; at 200 Me, 
to 70 per cent. Class C Telegraphy maximum plate dissipation (per tube), CCS 20 
watts, ICAS 25 watts. Requires Octal socket and may be mounted in any position. 
OUTLINE 25, Outlines Section. Plates show no color when tube is operated at max- 
imum CCS or ICAS ratings. 
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HEATER ARRANGEMENT Series Parallel 
EIRATERY VGLTAGE (AC /DE)E tS oft oistel orcas eornite leat bare ne 12.6 + 10% 6.3 + 10% volts 
HBATER GURRENT te conn ¢ canicte states ey oer tanin sane mereee tee 0.8 1.6 amperes 
‘TRANSCONDUCTANCE (Each unit, for plate current ; 

GE 2, RATA TIO HES oh. ewe Leh fol Sate teh la hina GAD weet She ete eS 4000 \ pmhos 
Mu-Factor, Grid No.2 to Grid No.1., (Hach unit)...............-. 6.5 
DrRr£EcT INTERELECTRODE CAPACITANCES (Each unit): 

GridsNosk toy plates Ax, cncfteionis hate Gc eee ees ees 0.22 maz ppt 

Grid No.1 to cathode, grid No.3, internal shield, 

STidwNOs2,.andehea ter mid-tapies. seo en ee 14.0 ppt 
Plate to cathode, grid No.3, internal shield, 
grid No.2, and heater mid-tapii 2 3.4 dsiwdjeiecls coe Betis Qacleen 8.5 wf 
PUSH-PULL AF POWER AMPLIFIER AND MODULATOR—Class AB2 
Values are on a per-tube basis 

Maximum Ratings: CCS ICAS 
TD) CREATE RVIOLTAGB ais opertese re ase Lode 400 max 500 max volts 
DC GRID-NO.2 (SCREEN-GRID) VOLTAGE...............2. 225 max 225 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT®................ 150 max 150 maz ma 
MAXIMUM-SIGNAL PLATE INPUT®. ...............2-2000- "60 max 75 max watts 
MAXIMUM-SIGNAL GRID-No.2 INPUT®................... 4.5 max 4.5 max watts 
BEATER ISSIP ATION Mtn ora.) tice eas nev) nee 20 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 100 max 100 max volts 

Heater positive with respect to cathode.............. 100 max 100 max volts 
Typical Operation: 
DOrPla ber V oltageirer iirc oo ache cites See eee ee ee 400 500 volts 
DCrGrid=-No:ZsVioltage¢ in...4 net on ee eee 125 125 volts 
DC Grid-No.1 (Control-Grid) Voltage.................. -15 -15 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage............... 60 60 volts 
Zero-signal,) CePlate.Currento.- ease. sees eee 20 22 ma 
Maximum-Signal DC Plate Current.................... 150 150 ma 
Maximum-Signal DC Grid-No.2 Current................ 32 32 ma 
Effective Load Resistance (Plate to plate)............... 6200 8000 ohms 
Maximum-Signal Driving Power (Approx.).............. 0.36 0.36 watt 
Maximum-Signal Power Output (Approx.)............... 42, 54 watts 


™ Averaged over any audio-frequency cycle of sine-wave form. 

¢ In applications requiring the use of grid-No.2 voltages above 135 volts, provision should be made for 
the adjustment of grid-No.1 bias for each unit separately. The necessity for this adjustment at the lower 
grid-No.2 voltages depends on the distortion requirements and on whether the plate-dissipation rating 
is exceeded at zero-signal plate current. 
é Obtained preferably from a separate source, or from the plate-voltage supply with a voltage divider. 


PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Maximum Ratings: CCS ICAS 
1D CYPLATE: VOLTAGE tices oes acre ee ee ea ee 325 max 400 max volts 
JO GRID-NG@:2: VOLTAGE ...508) 6% an Gh we coi lan sao oes Sak 225 max 225 max volts 
IDC YGRID-NO.1 VOLTAGHIicius 4 SKS fei ee ee -175 max -175 max volts 
DCyPLATH: CURRENT OS gcc ccs te ne re ee a eel 125 max 150 max ma 
PMG GRIDONGE GUBRENT os Josie clio ade oo ab ne bree 7 max T max ma 
BEA TERING OE ot ose ol cage bee OE ee 40. max. 60 max watts 
GRID-NG.2 INPUTS. oho gid os a Ree, Le ee 4 max 4 max watts 
PEATE RDISSIPA TION, Aes ar tn oe oat ee ee 13.5 max 20 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............. 100 max 100 max volts 
Heater positive with respect to cathode.............. 100 max 100 max volts 


Typical Operation: 


DGSPIst eC VOMage oP oe Skid. «<i aint sere Veen ce 325 400 volts 
DC Grid-No.2 Voltageg $25.0 .505 0. oe ee 165 175 volts 

Kromseries resistor of . co ss tno che ee ee ne 10000 15000 ohms 
DE Grid=-No.1sVoltage.d.. dca Maxson ee cde ee —45 —45 volts 

Praga crid-No- Leresistor, Of 20. wos Sc ausrnascacieenarte eles 11250 15000 ohms 
Peak RF Grid-No.1-to-Grid-No.1 Voltage............... 112 116 volts 
DCE tate Carrent eis |e ie Foi eee 123 150 ma 
De GrinbNeoc® Garrenéscineans 60 eis Sug Oe 16 15 ma 
DC_Grid-No.L Cuzcent CAnprox.) aii wash cave acl oo ue idan 4 3 ma 
Driving "Power (Approx) ) iu. scole om fon io ee ee 0.2 0.16 watt 
Power Output (Approx) oi oo cc ee re ee ee 30 45 watts 


—$——————————— RCA Transmitting Tubes — 


Maximum Circuit Values: 
Grid-No,1-Circuit Resistance. .... Oi afar evek stoNerey sy o¥aVeueVeowevever tale Rent Srods NIG. ck eS 15000 max ohms 
é Obtained preferably from separate source modulated along with the plate supply, or from the modu- 


¢ In applications requiring the use ef grid-No.2 voltage above 135 volts, provision should be made for 
the adjustment of grid-No.1 bias for each unit separately. The necessity for this adjustment at lower 
grid-No.2 voltages depends on the distortion requirements and on whether the plate-dissipation rating 
is exceeded at zero-signal plate current. 

6 Obtained from grid-No.1 resistor or from a combination of grid-No.1 resistor with either fixed supply 
or cathode resistor. 


PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 
PUSH-PULL RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
OLTAGE on 53 5d as WEIR EEM wl e 400 max 500 max volts. 
Pe eNO CNOLTAGE. «in (EME ON 225 max 225 max volts. 
Be eNOA VOLTAGE 6 iwc okie ccs -175 max -175 max volts. 
Bee A PICURBENT so. eo es oncieidacn ccs cee 150 max 150 max ma 
Bette NOL CURRENT... .... foc oe os oe cee, T max T max ma 
eee ee TAG ene the Bak 60 max 75 max watts. 
Re NE UT Poet. the a Boe Ne oh oped Yaa, 4.5 max 4.5 max watts. 
Re IEATION 2-5 fon elg RON et pe 20 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 100 max 100 max volts. 

Heater positive with respect to cathode........ clo. S Wee 100 max 100 maz volts. 
Typical Operation: 
0 ee a ae i ree oe 400 500 volts 
Pero. Voltage @ oo... ee nae s cee s sec cse we 145 200 volts 

Pe crerapperics resistor of «.. 0,00 aes 15000 17500 ohms 
See GNo:1 Voltages... ee tee ton enenel, —45 —45 volts 

Mom erid-Neo.! resistor of . . oo .. 20. ceo oho. 10000 13000 ohms 

perm cathode resistor of... -.ecclewaeeceen..... 260 265 ohms 
Peak RF Grid-No.1-to-Grid-No.1 Voltager frou. eos ate 116 ii volts. 
Re METON G oye tals ap oo yi insca eB ses w sudden lee os. 150 150 ma 
Be Ne 2 CUrrent. oi. csttteeitae... 00... . 17 17 ma 
We Gnd-No.l Current (Approx.)..........0..06.ec06.., 4.5 3.5 ma 
Bees bower (ADPrOxX.) .. oo. ee. occa deco ce heel 0.23 0.18 watt 
BCermOurpat(CADPTOx.) 6.66 eee e eos bebe vcccncgh 44 56 watts 


AVERAGE CHARACTERISTICS 
EACH UNIT 


400 
TYPE 815 
E¢=l2.6 VOLTS 
SERIES HEATER ARRANGEMENT 
GRID-N2£2 VOLTS=125 


PLATE (I) MILLIAMPERES 
8 
° 


(o} 400 
PLATE VOLTS 92CM-6206T} 
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Maximum Circuit Values: 
Grid=No:1-CircuiteResistancer tis. ssc cas issues tie tone Crs reuce Neieaeeete 15000 max ohms 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

@ Obtained from separate source, from plate-voltage supply with a voltage divider, or through series 
resistor of value shown. Grid-No.2 voltage must not exceed 600 volts under key-up conditions. 

4 In applications requiring the use of grid-No.2 voltages above 135 volts, provision should be made for 
adjustment of grid-No.1 bias for each unit separately. The necessity for this adjustment at lower grid- 
No.2 voltages depends on the distortion requirements and on whether the plate-dissipation rating is 
exceeded at zero-signal plate current. 

* Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 


AVERAGE CHARACTERISTICS 
EACH UNIT 


TyPe 815 
E,¢=12.6 VOLTS: SERIES 
HEATER ARRANGEMENT 


GRID-N22 VOLTS =125 


GRID-N22 MILLIAMPERES 


° 100 =200 300 400 
PLATE VOLTS 
92CM— 6204T2 


HALF-WAVE 
MERCURY-VAPOR RECTIFIER - . p 


NC GNC" 
Coated-filament type used in 
816 power supply of transmitting and in- 
dustrial equipment. Maximum peak 
inverse anode volts, 7500; maximum ce : 
° F CATH. 
average anode amperes, 125. Requires SHIELD 


Small four-contact socket and may be mounted in vertical position only, base 
down. OUTLINE 26, Outlines Section. 


ETIGAMIES NET OL TAGE (GAC) Siren tienen arson set era ese eset ae eatery ny Seed am A 2.5 + 10% volts 
PIO AMEN TE, CURRENT ey Bet ag ote ceacts ae aoe de re mete en Seer alert eee lee 2.0 amperes 
LUBE RVOUTAGHE DROP CAPDrOxe) ee tree to nee oe eae 0 carci oreo es 16 volts 


° Filament voltage must be applied at least 10 seconds before the application of anode voltage. 


HALF-WAVE RECTIFIER 
Maximum Ratings (For power-supply frequency of 60 cps): 


PEAK INVERSE ANODE VOLTAGE) jetewodoralsntomlalnie al bie ee ee eee oe 7500 max volts 
ANODE CURRENT: 
| 2{c Os Aa See Ae SON ea as etme ie renee a mrs es en es nee ee 500 max ma 
TNS) e242) Seen Rn eee, agen icra ay seaatemutoery mere arene rmrecdiick ory nicer cate oie tank 125 max ma 
Fault, for durationjof 0.1;second maximum)....4..). cnet ee ae 5 max amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE............0000eeceeeecee 20 to 60 4 


@ Averaged over any interval of 30 seconds maximum. 
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Operating Values: 


Circuit Max. Trans. Approx. DC Maz. DC Maz. DC 
{For circuit figures, refer to Sec. Volts Output Volts Output Output KW 
Rectifier Considerations (RMS) To Filter Am~peres To Filter 
Section) Fig. E Hav lav Pde 
In-Phase Operation 
Half-Wave Single-Phase. . . 54 5300 2400 0.125 0.3 
Full-Wave Single-Phase. . . 55 2600 2400 0.250 0.6 
Series Single-Phase....... 56 5300 4800 0.250 Te 
Half-Wave Three-Phase... 57 3000 3600 0.750 2.7 
Quadrature Operation 
Parallel Three-Phase...... 58 3000 3600 iG 5.4 
Series Three-Phase........ 59 3000 7200 0.75 5.4 
Half-Wave Four-Phase... . 60 2600 3500 0. 45* "0759 iba 3h ria 
Half-Wave Six-Phase..... 61 2600 3600 0.47* 0.59 1.70* 1.809 


* Resistive load. 5 Inductive load. 


POWER TRIODE 


Thoriated-tungsten-filament type 
used as rf power amplifier and oscil- 
lator. May be used with full input up 
to 250 Mc and with reduced input up 
to 300 Me. Class C Telegraphy maxi- 
mum plate dissipation, with natural cooling, CCS 45 watts, ICAS 55 watts; with 
forced-air cooling, CCS 60 watts, ICAS 75 watts. 


Peete POV OLTACE (AC/DC) 5. Seen ov Oe obs oka knees eeu Ts volts 
RP SEUCGGETTLEIN TS oe eS a tlich sacle ma hae ees Oe, 4 amperes 
Mane eA TLONGIOACTOR 20 «act! she oes wok bhi ons std MOO ee att ike fk. 31 
DiIRECT INTERELECTRODE CAPACITANCES: 

RPE COMO Cts (ttre onthe ok, ok Mahoint, RIGA ob nin edad hoi iate dalek on che i 3 ppt 

MAMMLORIAINCNt MGatAD 26 2 il tote ts cree oe eh 3 ppt 

Peat eeCO lament innd-tAp oc2 60sec cheeks c st kee we en lowe he 1.1 ppt 

PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Carrier conditions per tube for use with a maximum modulation factor of 1.0 
Natural Cooling Forced-Air Cooling 

Maximum Ratings: CCS ICAS CCS ICAS 
IDCSPVATE VOLTAGE scien ote vies; 800 max 1000 max 800 max 1000 max volts 
DC GRID VOLTAGE os oie cae —600 max —600 max —600 max -600 maz volts 
IDC PEATE CURRENT..;......'.- 95 max 125 max 95 max 125 max ma 
DC GRID CURRENT........... 40 max 40 max 40 max 40 maz ma 
PACATECUNPUTE |. 5. ec dve's eae bce ae 60 max 95 max 75 max 125 max watts 
PLATE DISSIPATION....... 30 max 45 max 40 max 60 max watts 
Typical Operation: 
DCrPlate Voltage. 2.0.0. dene —_— 1000 800 1000 volts 
DCiGrid: Voltagey 6% ie.c. Yess 3 — —160 —100 -100 volts 

From grid resistor of........ — 4000 2800 2800 ohms 
Peak RF Grid Voltage.......... — 320 198 2106 volts 
ID Ceblate Current. 05 nc wc hs — 95 94 125 ma 
DC Grid Current (Approx.)..... — 40 35 35 ma 
Driving Power (Approx.)....... — Vl es 6.3 6.6 watts 
Power Output (Approx.)........ —_ 70 53 90 watts 


+ For ac filament supply. 

6 Obtained by grid resistor of value shown. Fixed-bias operation is not reeommended for linear modu- 
lation. 

© To obtain linear modulation to 100 per cent, the driver stage should be modulated approximately 
10 per cent. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy} 
and 
RF POWER AMPLIFIER—Class C FM Telephony 


Natural Cooling Forced-Air Cooling 


Maximum Ratings: CCS ICAS CCS ICAS 
DCEPLATE VOUTAGE) nice oeteerronnens 1000 max 1000 max 1000 max 1250 max volts 
PCr GRID. VOUTAGH). <<. isa0.s sisi oc —600 max —600 max —600 max —600 max volts 
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DC PLATE CURRENT........... 125 max 140 max 125 max 140 max ma 
DG GRipsCURRENT? 6.05.2... 40 max 40 max 40 max 40 max ma 
PEATERMINPUTO 6o ose on Se 95 max 130 max 125 max 175 max watts 
PLATE DISSIPATION............ 45 max 55 max 60 max 75 max watts 


Typical Operation: 


DC Plate Voltage; 264. o0)6. 36 is — 1000 1000 1250 volts 
DONG Voltage,". . 46.0.5... .. — —70 -70 —125 volts 

From grid resistor of........ — 2000 2000 3600 ohms 

From cathode resistor of..... — 425 440 780 ohms 
Peak RF Grid Voltage......... - = 183 183 245 volts 
DGsPlate- Current. 96. sone bce: — 130 25 125 ma 
DC Grid Current (Approx.)..... — 35 35 35 ma 
Driving Power (Approx.)....... — 5.8 wars} heels watts 
Power Output (Approx.)........ = 90 86 120 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

t For ac filament supply. 

“ Obtained from fixed supply, by grid resistor, by cathode resistor, or by combination methods. 


OPERATING CONSIDERATIONS TYPICAL CHARACTERISTICS 


i = = TYPE 826 
Type 826 requires Septar seven-con Ep 7S VOLTS DC 


tact socket and may be mounted in ver- 
tical position only, base up or down. OuT- 
LINE 16, Outlines Section. 

For operation at 300 Mc, plate voltage 
and plate input should be reduced to 80 
per cent of maximum ratings. Plate shows 
an orange-red color when tube is operated 
at maximum CCS ratings, and shows a 
bright orange-red color at maximum ICAS 
ratings. 

When the 826 is used in the final 
amplifier or a preceding stage of a trans- 
mitter designed for break-in operation 
and oscillator keying, a small amount of 
fixed bias must be used to maintain the 
plate current at a safe value. With plate 
voltage of 1250 volts, a fixed bias of at SLATE OLS ee 
least -22.5 volts should be used. 


GRID MILLIAMPERES 


AVERAGE PLATE CHARACTERISTICS 


600, 
TYPE 826 
Ef=7.5 VOLTS DC 


ane 


PLATE MILLIAMPERES 
°o 
i 


i} l2 
PLATE VOLTS (Ep) 92CM- 6210T 
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BEAM POWER TUBE 


Forced-air-cooled type having — 
thoriated-tungsten filament and in- 
tegral radiator used as rf power am- 827-R 
plifier and oscillator at frequencies up 
to 110 Me. Class C Telegraphy maxi- 
mum CCS plate dissipation, 800 watts. 


FILAMENT VOLTAGE (AC/DC)............... Se RRL: ME CER Ian Ar a Ee ESR eae Dosis volts 
PME R COE RIINE S  5  PRIE NG. hc bape: Fan Wik hol eA ee 25 amperes 
Sere STARTING CURRENT IEE). cle: san ade web 6 oe beehakclekles 50 max amperes 
Dace Actor, Grid’ No.2 to Grid Nol? 0. os 05 oo ogee cee cccc ence 16 
DtREcT INTERELECTRODE CAPACITANCES (With external shielding) : 
PCE SIELGLSIALG 0 eye. NER te ese CN ut bate es 0.22 max put 
cud No.1 to filament and grid No.2 aces oe pe bd enecce cetcecsucods 18.5 ppt 
Pearetouilament and gtid No.2ee ...... ns 4 be sahcess ave cade le ocwane 11.0 ppl 


* Plate volts, 2000; grid-No.2 volts, 1100; plate milliamperes, 350. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


eee ee OU CAGEN Sire, 60 oass,sosiana. © unl auibaiseeiiec hashed ale nk owe boca el ote 3500 max volts 
DC GrRID-No.2 (SCREEN-GRID) VOLTAGE... . 0.00... 0 ccc ce cececccccccccn 1000 max volts 
DC GRiID-NO.1 (CONTROL-GRID) VOLTAGE... 2... oc cece ec cc cc cece cnenie —500 max volts 
lc Ly Tous high (GUS) B11 ae Me a nae et es ain RG OR et 500 max ma 
eee te NONE OURR ENT 0.0 os oon ORS Coke nee Haba oc ks ok pda bh oe ee 150 max ma 
OTS ETE TT Sy Sr OL Pn Re ee ee 1500 max watts 
RE She RUNES Eig, hts ncuron coz curaesat Set c (ROOM cicalcdie ois Lk shh Poce deco, eee Ante 150 max watts 
Sa A ONG Oe te hie ay, ete an Cage Nock remake oi es hk ea ee 800 max watts 
Ean Ne EMER ATURE giciicis youth sein tice ok cele ee ee 45 max °C 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 


OPERATING CONSIDERATIONS 


Type 827-R requires special mounting and may be mounted in vertical position 
only with grid-No.1 and filament terminals up. OUTLINE 76, Outlines Section. 

At maximum CCS ratings, 100 cubic feet of forced air per minute from plate 
to seal end are required. Also, flow of 10 cubic feet per minute from 1-inch diameter 
nozzle should be directed into header. Air flow must start before any voltages are 
applied to the 827-R. Maximum temperatures: incoming air, 45°C; radiator, 150°C; 
glass, 150°C; filament seals, 175°C. 


BEAM POWER TUBE 


Thoriated-tungsten-filament type 
used as af power amplifier and modu- 828 

lator and as rf power amplifier and os- 

cillator. May be used with full input 

up to 30 Me. For operation at 50 Mc, 

plate voltage and plate input should be reduced to 80 per cent of maximum ratings; 
at 75 Mc, to 65 per cent. Class C Telegraphy maximum plate dissipation, CCS 70 
watts, ICAS 80 watts. Requires Small five-contact socket and may be mounted in 
vertical position with base down, or in horizontal position with pins 2 and 4 in ver- 
tical plane. OUTLINE 48, Outlines Section. Plate shows no color when tube is oper- 
ated at maximum CCS ratings, and shows a barely perceptible red color at maxi- 
mum ICAS ratings. 


PEN ELVOUPAGEMCUAG/I)C)< 2:.°-anf eon ui aoialWoe.s hen +e ks cc blk mae os 10 volts 
Errante ORR ONT ia te Ce, Fe t,o SOLE LO ER Oe 3.25 amperes 
TRANSCONDUCTANCE (For plate current of 43 milliamperes) .............. 2700 umhos 
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DirEcT INTERELECTRODE CAPACITANCES: 


GridsNoit to plate 205 also. Ce eee ee “WE RS PM atiee ce ere 0.07 max ppt 
Grid No.1 to filament, grid No.8, and grid No.2...........-.0ceceuce 12 pe 
Plate to filament, grid Nb.3) and. grid'No.2 3... 7 Se 3... 14 up 


AF POWER AMPLIFIER AND MODULATOR—Class ABI 


Maximum Ratings: CCS ICASa= 

PCr GAT V OUTAGE fic. hil htc aucen/ ce) Mexamedc a Lee Dh ee 1750 max 2000 max volts 
DC Grip-No.3 (SUPPRESSOR-GRID) VOLTAGE............. 100 max 100 max volts 
DC GrRID-No.2 (SCREEN-GRID) VOLTAGE................. 750 max 750 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT®................ 150 max 150 max ma 
MAXIMUM-SIGNAL PLATE INPUT®. 2:20... 00. ccc ecw ee cee 225 max 270 max watts 
MAXIMUM-SIGNAL DC Grip-No.2 InpuT®............... 16 max 23 max watts 
Live o SOP UNS OTST y 701) RNA pana ono Da tiene or RP rataes yc bf 70 max . 80 max watts 


Typical Operation (Values are for 2 tubes): 


IEEE ACCU V OMA SCR AD. oY cos uieneitia ty Oca Deke Oe ee Se 1700 2000 volts 
PROM APIORIN G23 4 V OLLALS oo acioice hn adeno seen 60 60 volts 
ICON 6.2)V oltare? ni 0) D7 ale in vA CO Sa ee 750 750 volts 
DC Grid-No.1 (Control-Grid) Voltaget................4. -—120 -120 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage............... 240 240 volts 
wero-pignal: DC. Plate Currents. Fok. eos oo os 50 50 ma 
Maximum-Signal DC Plate Current.................... 248 270 ma 
WIC HPIGeINO.5 (OUrtent ee 6 cree ok oe eed ee tiene cat i) 9 ma 
Zero-Signal DC Grid-No.2 Current.................-22. 4 Be, ma 
Maximum-Signal DC Grid-No.2 Current................ 43 60 ma 
Effective Load Resistance (Plate to plate)............... 16200 18500 ohms 
Maximum-Signal Driving Power (Approx.).............. 0 0 watts 
Maximum-Signal Power Output (Approx.)............... 3004 385 watts 


Maximum Circuit Values (CCS or ICAS conditions): 

Grid-No.1-Circuit Resistance: 
Mormxed-pias operation's: 5316.09 ered fA be bo haben role we hay hee 0.22 max megohm 
Porcataode-bias operation 0: 6s) Rieke ts eS ee ay a Not recommended 

™ Averaged over any audio-frequency cycle of sine-wave form. 

® Zero-signal grid-No.2 voltage must not exceed 775 volts. 

+ For ac filament supply. 

“ Distortion only one per cent with 20 db of feedback to grid of driver. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0° 


Maximum Ratings: CCS ICAS 

Pel VOLTAGE 04. Salt eer eh eo ee 1000 max 1250 max volts 
DOrGRIDNG.S VOLTAGE. FOSS. NAO Laas Sa 100. max 100 max volts 
PMO ME RIDIN Or. OLTAGE Lr, covsncencly ei sl Gh eked bb ee he 400 max 400 max volts 
MOG RIDE NO WOLTA GES. yoi.00%. cipayees dobsvotbss ond cons choses as eee whit —300 max —300 max volts 
PEALE CURRENT Seige ok et ental o eh kee tet tee 135 max 160 max ma 
DCA RIDIN OLE CURRENT fico Ae eR TINS = ADs ee tS 15 max 15 max ma 
Sey DET bie Re SRN ic Ry eet ee i IN ase ON RITE 135 max 200 max watts 
ARID IN OCS RUN UP os Me irre tt A OR chai nisuateinie tee ivoen 4 5 max 5 max watts 
CrSs ESA 7G E82 os cl Ra) Gao ar ee aie ein Noes oF 11 maz 11 max watts 
PPATE DISSIPATION o's dio occ ioe cg Re ee aes AT max 70 max watts 


WEAR NOU EE Ce 60s oid: og: « ae ds pce ie ess MRL ee 1000 1250 volts 


WC MatIG-1V 0.5 VONAPE . vii cy een hen De eee 75 75 volts 
DC Cmoa-No.2 Voltage §. «0:0 ch leh ere, a ee 400 400 volts 

Brom series resistor of) 2 cciiveun. Sse eld gee eas et 26000 30000 ohms 
DC mG riG-No.t-Voltagey dof wee ee at bo tk ica eae —140 —140 volts 

Promreria-N 0.1 resistor Ot vee. s <oroelee  ee 14000 11700 ohms 
Peal Aarid-No.l Voltage. < 2) h ss Ae) eo ee a 230 250 volts 
DCsPlate.Gurrenty :i5s.0 Scenes RATES CRU RARER AL arf 135 160 ma 
De harieNes: Currents, jiniaalocccin aes tds ck es 13 15 ma 
PoE Cr QU GET ONE DS of be ered yeh Me a ee 23 28 ma 
DUG NO Current CADDPOX.) oye cola eo, eee 10 li ma 
Driving se ower (A pprak.) 2 UIE AI Baia en ee Ag | PARTE watts 
Power OutoutiCApprox:)ihi) iicsileay See aie ee ee ie 100 150 watts 


é Obtained preferably from separate source modulated along with the plate supply, or from the modu- 
lated plate supply through series resistor of value shown. 

} For ac filament supply. 

é Obtained from grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor with 
either fixed supply or cathode resistor. 
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RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
RAE OL TAGE. 0. .5-:aiseoerd i alaieretero nae obo ks dea ne ees 1250 max 1500 max volts 
NCR RIDIN Oso VOLTAGE. Gis bi siocnie sie huwie ss Gv ee sale scales 100 max 100 max volts 
PHAGE RID= NOL OLTAGH I tet. ec nee eines 400 max 400 max volts 
ID OTG RIDIN Ol ViOLTAGE Ss «tals cide & clitve e Biel bik a treie wi tcdunig dus -300 max —300 max volts 
PC BATE CURRENT Wet n, ola is.c gh Glories aisle te olaite es 160 max 180 max ma 
DWEIGRID=NO:1 (CURRENT \ Ais jcpe sist dee ceotelss cs hice sc ble se eters 15 max 15 max ma 
DACRE BENET BRE a! Recht cto cts, cc feuclcns a) Mia aoe wouam een ol Rekitstcas 200 max 270 max watts 
GRID N OL OeENP UD oso sce See oe ee See eee he ea os Faas 5 max 5 max watts 
(CP ERED INOW 4 ES A eo SR nO a ees tag 16 max 16 max watts 
EIS SIA TLON: fron rset cco tetere eo tiche solid alele wicherswoiebte.s 70 max 80 max watts 
Typical Operation: 
OO MERC BNV OLCAL Chale roles el aie wehe mttavinaen oles aites fin hate 1250 1500 volts 
WenGrid- Nios Voltagethatcacdr nt tae ee oe eee tems means 75 75 volts 
ORG MON OsacV OLLAE® wescre Mean soca ct oe tania 400 400 volts 

romeseriessresistorOl jel.n.c. ck aeicd oe een face mune 24300 39300 ohms 
WerGrd-NooliV oltave} eas. sao ee ee er ae —95 -100 volts 

ron cmdoNO sk TEsIStor Of . ee eas ee ce thn wade os 7900 8300 ohms 

MEoOmuEcat node TesistOrZOL sis 5 oct sos Fee wees Sure we oe Seeds 415 430 ohms 
peakeiteaGrig-No.l Voltage... ...s<<al denotes «dbs es es 195 205 volts 
TOS) LEGA CCIE ON Bale ee ee rs A ee) 160 180 ma 
DO aGrid-NO.g2C ULLeNG «dc. co AS RO « RUE es She ote 6 De, 14 ma 
CEN NOME OUTTONG ee 6. ccs anes SEO tide ee ae Caen eeiene 35 28 ma 
Grd-NowsGurrent (Approx. is... ....)0)6.8 ols oo se & alee aisles 12 UZ ma 
Drivin Owe CA PDLOKs in. aac ce vite cueceslatadrie > Liao vyslesabars oo Ris al P27 watts 
OWerEO ULC CA DULOX:) xc,2 conti oe cet es Otte Sicko eee adn ers 150 200 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

© Obtained from separate source, from plate-voltage supply with a voltage divider, or through series 
resistor of value shown. Grid-No.2 voltage must not exceed 800 volts under key-up conditions, 

+ For ac filament supply. 

5 Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 
If preceding stage is keyed, partial fixed bias is required. 


TYPICAL CHARACTERISTICS 


ial TYPE 828 aH 
Ex =!0 VOLTS DC 


ee GRID - [sRib- Nez RBA 7” 

Paws CURVE Cea a 
oped 

pj a= as 400 


160 


140 


i Nk a a onaee 


ge Web bal 
w 

HU Seat 
= 

a 

= 80 

a 

e 

a 

a 

& 60 


6 © 400 500 
PLATE VOLTS 
92CM -6083T 
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TYPE 828 
Eg=l0 VOLTS DC 
GRID-N@2 VOLTS=300 
GRID-N&3 VOLTS (Ec3) =75 
UNLESS OTHERWISE SPECIFIED 


PLATE MILLIAMPERES 
3 
So 


Berea | Mi Bers ies 
i?) 400 600 800 1000 1200 
PLATE VOLTS 92CM-6082T 
G3.K 


TWIN BEAM POWER TUBE G2 


Heater-cathode type having mid- 
829-B tapped heater used as af power ampli- 


fier and modulator and as rf power 

amplifier and oscillator. May be used 

with full input up to 200 Me. For oper- H H 
ation at 250 Me, plate voltage and plate input should be reduced to 89 per cent of 
maximum ratings. Class C Telegraphy maximum plate dissipation (per tube) with 
natural cooling, CCS 30 watts, ICAS 40 watts; with forced-air cooling, CCS 40 
watts, ICAS 45 watts. Requires Septar seven-contact socket and may be mounted 
in vertical position with base up or down, or in horizontal position with pins 2 and 6 
in vertical plane. OUTLINE 22, Outlines Section. Plates show no color when tube is 
operated at maximum CCS or ICAS ratings. 


HEATER ARRANGEMENT Series Parallel 
HEATER VOLTAGE (AC/DC)............5........... 12.6 = 10% 6.38 + 10% volts 
Ppa rRn CURRENT «20! .). 18) (kat aie. ean 1 AS 72 NS: amperes 
TRANSCONDUCTANCE CRach unit)?! (cory. 1. Mae: ease, 0 ee 8500 pmhos 
Mu-Facror, Grid No.2 to Grid No.1 (Each unit)**...0...<....... 9 
Direct INTERELECTRODE CAPACITANCES (Each unit) :# 
dulvorl tovplate : 2/40 che ete. peal nee 0.12 maz ppt 
Grid No.1 to cathode, grid No.3, grid No.2, and heater mid-tap.... 1ae5 ppt 
Plate to cathode, grid No.3, grid No.2, and heater MId=ta peek tf mut 


* Plate volts, 250; grid-No.2 volts, 175; plate milliamperes, 60. 
** Plate and grid-No.2 volts, 225; plate milliamperes, 60. 
" With external shield up to flange seal. 


PUSH-PULL AF POWER AMPLIFIER AND MODULATOR—Class AB} 


Values are on a per-tube basis 


Maximum CCS Ratings: Natural Cooling 
BIG O00 Be eens Hee) Ya Oa ene OE Prone J 750 max volts 
DC Grip-No.2 (SCREEN-GRID)" VOUPAGR O.ytenp ah en SR 225 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENTS xcahisn-iptoncn een ee eh ohaee «ie 250 max ma 
BUS MUM SIGNAL PLATE INeUTS (10 dite 1) elena ae ay 100 max watts 
MAXIMUM-SIGNAL GRiID-No.2 ENE ULE aS teh tik ca ss tte ae ee T max watts 
PLATE DIGsLP ATION Ss ue, Jos, er ghee eae pel ri dieclaaeeae deed Ae: 30 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respéet to Cathode: iis. ah Hea sae eee 100 max volts 

Heater positive with Tespett, to-eathodes scsi tees we 100 max volts 
BUUS TeMPARATURE uc, tac eidiee 5 eae Ue er ee 235 max 26 


SI 


Typical Operation: 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
For fixed-bias operation 


RCA Transmitting Tubes 


ON aemer pee Ses ohio obs helke \elzenn fe cetsmute.Ns, ie co Te medeKeey off iota (elerndde olive oe dehere cist ote 


ions hope mC OUR OF GO OEECIO CI OR ORALOLOUD O, CMCC CEN Sh Crh ecu meicars 


VES e WO Me Ze Wale aie Lelvaiielisire (otis. ‘oss vanisiavinael iol sie 


pobiea ac 12) * Seem nears. ahs: <6). e Meals soi ie), 6) cota e\testeiie’ ae. ¢te.ne! ster eee le) mice 


CE OORT ONC CHS SOCIO CPE OCI. cyicieiecharsin yt Cc ece CeCe Cece 


Set Ret Stet eeitey ae 6) (e,Fomebed omer @lelianceie’a\keies'? So ip id, (epratet e kee teks, 


Ort SSO OU Os ORC Oech CECE te CMCL ch Cs MORDTE ES 


ee eure) SS INCA cee ise eirwr im, everralk isl ul .al ie, ter ele) fale ies s.ner a tela’ a) Pirate 


xs wn eee eee SS 8/\eb. 66h mene Lewel Whe te. 0) ohio sat etietet eet asvertbr ley ciel 6 


Si pies poe te Ses 410) 162/51 6heile). aoe «ie /\elisite wel evialfeieiléinel(ej(e) leicete, etre oirefial te 


Shies oper iwap arise Tere Keen (s Have terre nite Velo whe; oheb-exicn eh site “este) i) elienar eite cu ce 


0.1 max 


megohm 


Not recommended 


PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Maximum Ratings: 


DC PLATE CURRENT........... 
DC Grip-No.1 CuRRENT........ 
BLATH INPUT... ....... Se 
GHiD-NO.2 INPUT. >.... 0. ose 
PLATE DISSIPATION............ 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to 
CACROGEs mee scpouead 


GRU DOGS ea ee 


Typical Operation: 

eG Plate Voltage-............. 

DC Grid-No.2 Voltageé ........ 
From series resistor of....... 

DC Grid-No.1 Voltageg......... 
From grid-No.1 resistor of .... 


Natural Cooling 


CCS ICAS CCS 
600 max 600 max 600 max 
225 max 225 max 225 max 
-175 max -175 max -175 max 
212 max 212 max 212 max 
15 max 15 max 15 max 
67.5 max 90 max 90 max 
7 max 7 max 7 max 
21 max 28 max 28 max 
100 max 100 max 100 max 
100 max 100 max 100 max 
235 max 235 max 235 max 
600 425 600 425 600 
190 200 200 200 200 
32000 11000 25000 11000 25000 
—60 -60 -60 -60 -60 
15000 4300 . 8600 4300 8600 


AVERAGE PLATE CHARACTERISTICS 


TYPE 829-B 
E f=12.6 VOLTS 


SERIES HEATER ARRANGEMENT 


GRID-N£2 VOLTS=200 


PLATE MILLIAMPERES 
sy 
So 
Be 


EACH UNIT 


400 500 600 700 
PLATE VOLTS 
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Forced-Air Cooling 


ICAS 
600 max 
250 max 


-175 max 


240 max 
20 max 
120 max 
8 maz 
40 max 


100 max 


fe) 
92CM-6112T4 


RCA Transmitting Tubes 


Peak RF Grid-No.1-to-Grid-No.1 


NiOLLA DON ih teop rn oe ek eee 138 160 144 160 144 180 volts 
DC. Plate Current. cee. ok 112 212 150 212 150 200 ma 
DC Grid-No.2 Current... :):...4: 13 21 16 21 16 20 ma 
DC Grid-No.1 Current (Approx.). . 4 14 (here 14 uf 13 ma 
Driving Power (Approx.)........ 0.3 1 0.5 1 0.5 nS | watts 
Power Output (Approx.)......... 50 63 70 63 70 90 watts 


Maximum Circuit Values (CCS or ICAS conditions): 

GrEeNG.l Circuit sesistance... occacse net S basa teen vet on ial eee an ee 15000 max ohms 
“ In ICAS applications, at frequencies less than 20 Mc, where the duty factor does not exceed 0.2, 
maximum ‘‘on”’ period does not exceed 30 seconds, and average modulation factor does not exceed 
0.25, maximum grid-No.2 input of 12 watts is permitted. 

@ Obtained preferably from separate source modulated along with the plate supply, or from the modu- 
lated plate supply through series resistor of value shown. 

6 Obtained from grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor with 
either fixed supply or cathode resistor. 


PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
PUSH-PULL RF POWER AMPLIFIER—Class C FM Telephony 


Values are on a per-tube basis 


Natural Cooling Forced-Air Cooling 
Maximum Ratings: CCS ICAS CCS ICAS 
DI EUATE: VOLTAGE (4. 6. ua ce 750 max 750 max 750 max 750 max volts 
DC Grip-No.2 VOLTAGE........ 225 max 225 max 225 max 250 max volts 
DC Grip-No.1 VOLTAGE........ -175 max -175 max -175 max -175 max volts 
DC ]PUATS CURRENT. .., 205. 27° 240 max 240 max 240 max 240 max ma 
DC Grip-No.1 CURRENT........ 15 max 15 max 15 max 20 max ma 
EE ePAENPUTS lc te te ee 90 max 120 max 120 max 150 max watts 
GFRID-NO.2 INPUT. . 2. &.. cons an 7 max 7 max 7 max 8 max watts 
PLATE DISSIPATION............ 30 max 40 max 40 max 45 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to 
Cachoderr gra, oa se te 100 max 100 max 100 max 100 max volts 
Heater positive with respect to 
CAthOGeuinus 2) nh ke kee | 100 max 100 max 100 max 100 max volts 
BULB TEMPERATURE... ......... 265 max 265 max 235 max 2385 max °C 
TYPICAL CHARACTERISTICS TYPICAL CHARACTERISTICS 


EACH UNIT EACH UNIT 


TYPE 829-B 

E¢=12.6 VOLTS 

SERIES HEATER ARRANGEMENT 
GRID-N£2 VOLTS=200 


TYPE 829-B 

Er¢= 12.6 VOLTS 

SERIES HEATER ARRANGEMENT 
GRID-N22 VOLTS=200 


” ” 
J 
120 © 
WW Wl 
o oO 
2 > 
< < 
= < 
== | 
= g0 = 
2 > 
2 “5 
o 9 
a 4° Q 
Lo) a 
.©) 
fe) 50 100 150 200 ° 50 100 150 200 
PLATE VOLTS PLATE VOLTS 
92CS-6I14T4 92CS-8308T 
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Typical Operation: 


DC PPlrate Voltagencsiss So. sie tsves 750 500 750 500 750 750 volts 
DC Grid-No.2 Voltage® ........ 190 200 200 200 200 200 volts 
From series resistor of....... 40000 138000 32000 18000 32000 27500 ohms 
DC Grid-No.1 Voltage* ........ —50 -45 -50 -45 -650 —50 volts 
From grid-No.1 resistor of... . 12500 3000 7200 3000 7200 4200 ohms 
From cathode resistor of.,... 360 NTO 270 LOD 270 200 ohms 
Peak RF Grid-No.1-to-Grid-No.1 
OHDAL CLE eek inom ote tee eee 116 128 124 128" — 124 134 volts 
m@prlate Current... ......0.10.% 120 230 #8160 230 #8160 200 ma 
DC. .Grid-No.2 Current... ....... 14 23 iti Zo a Li 20 ma 
DC Grid-No.1 Current (Approx.) 4 15 {i 15 tf 12 ma 
Driving Power (Approx.)....... 0.3 OF OL O- De 0r4 0.8 watt 
Power Output (Approx.)........ 70 83 90 83 90 115 watts 
Maximum Circuit Values (CCS or ICAS conditions): 
eaid-No.l-Circuit Resistance... ... -. kick fide aed JA SRE ee 15000 max ohms 


# Key-down conditions per tube without amplitide modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
_ the carrier conditions. 

® Obtained preferably from separate source, from plate-voltage supply with a voltage divider, or 
through series resistor of value shown. The grid-No.2 voltage must not exceed 600 volts under key-up 
conditions. 

“ Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 15 Mc and with reduced 830 & 
input up to 60 Mc. Requires Small four-contact ar 
socket and may be mounted in vertical position 
with base down, or in horizontal position with 
pins 1 and 4 in vertical plane. OUTLINE 43, Out- 
lines Section. Plate shows no color when tube is 
operated at maximum CCS ratings. The 830-B 
is used principally for renewal purposes. 


See eT TY OL TAGE HCAC/ DE) oR ein «Skee xo wets ole re lets rutesto etelerels loaletelin’pilareterelel 10 volts 
AE TMPORERIN PAG UDR BINUT ees). os ao emia rs ak tetoa tw in oi" wi eS acetates) 8 aye) wes Seco 2; amperes 
PREP IRICATION ACTOR wieicna a ctene. cle sche eo dieke waiters, sie eroreleme ie Rew ime Bae eneted a ae 25 
DirEcT INTERELECTRODE CAPACITANCES: 
ePIC ALE NE he cc g:o ch sere a oe he Ulsan Se We bth wae ace ee uae ire 11 ppl 
(Crate) oval eno Yesa | Bene eo eee a RPE scene Ol ce ner Aa ca LPN tr Ron Sn ES ee 5 ppl 
ET ateatOMilamemtiy s iccxar cue eiee ite chose ees Moke fellate soles rebebsr tra) fete te alts Tayiens'e 1.8 ppt 
Class B Class C 
Maximum CCS Ratings: Modulator Telegraphy# 
OETA TE AWOL TAG Ei ircs cms foaledohel cgeiiateGaiel s) slicfarieyoe leisy 96:0 jae 1000 max 1000 max volts 
AAS TIMBVOLITA GH) ec lees craters & ctced veces ska eicrale sia eee Brae — —300 max volts 
GRATE CURRENT 64). aa4 50 ssdal eticacda i hard 1 wets 150°" max 150 max ma 
fe) EGERID! GURREN Tes tities: ale aei he Bad added caters baal) arene —- 30 max ma 
APARNA Get stewie rarer sec tatelie carries pleh obs Re ian: 00s copc NARA eonni Re 150°" max 150 max ——— watts 
PATER ISSIR ATION is ns elena ace ye tate MaKe ove emis Wi 60 max 60 max watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier. conditions. 

® For maximum-signal conditions. 

™ Averaged over any audio-frequency cycle of sine-wave form. 


TWIN BEAM POWER TUBE 


Heater-cathode type having mid- 
tapped heater used as rf power ampli- 832-A 
fier and oscillator. May be used with 

full input up to 200 Mc. For operation 

at 250 Me, plate voltage and plate 

input should be reduced to 89 per cent of maximum ratings. Class C Telegraphy 
maximum plate dissipation (per tube), CCS 15 watts, ICAS 20 watts. Requires 
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RCA Transmitting Tubes 


Septar seven-contact socket and may be mounted in any position. OUTLINE 12, 
Outlines Section. Plates show no color when tube is operated at maximum CCS or 
ICAS ratings. 


HEATER ARRANGEMENT Series Parallel 
REA Tet V OUTAGE CAC) DGLua. <« spthe ie occ ccd capensis ohare 12.6 + 10% 6.3 + 10% volts 
ate IMO RCUNENC areth th. cide een hcl tebe ores 0.8 56, amperes. 
ZEANSCONDUCTANCS, (Hach unit)*.\. -:. . ciscasses «cagies 2c uueeeltes 3500 prohos 
Mu-Factor, Grid No.2 to Grid No.1 (Each unit)**............. 6.5 
DirREcT INTERELECTRODE CAPACITANCES (Each unit) :° 
Grids ING EGO plate chk wick As an ee os UL ae cee ee ek 0.07 max pul 
Grid No.1 to cathode, grid No.3, grid No.2, and heater 
HELA ore asc on ien aa sas hie UU I PN he cuales 8.0 e pph 
Plate to cathode, grid No.3, grid No.2, and heater mid- 
LU) OY 9 cue ra rarer Ar i MLS Rr iS ret REE Bde nk EN osy City fy ea ae 3.8 pe 
Grid No. 2 to cathode (including internal Grid-No. 2 by- 
PASS CADACICOL) gr Ae kPa eke: Pe, cheetahs oe rion ays 65 ppt 
* Plate volts 250; grid-No.2 volts, 135; plate milliamperes, 30. 
** Plate and grid-No.2 volts, 250; plate milliamperes, 30. 
° With external shield in plane of seal flange. 
PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER—Class C Telephony 
Carrier conditions per tube for use with a maximum modulation factor of 1.0 
Maximum Ratings: CCS ICAS 
DCZUEATE VOUPTAGR » soc ys 055) ws no's, SET 600 max 600 max volts 
DC Griv-No.2 (SCREEN-GRID) VOLTAGE. ...........0c006 250 max 250 max volts 
DC Grip-No.1 (CONTROL-GRID) VOLTAGE. ........0.0c006 -175 max -175 max volts 
DCE UATE CURRENT... .:cdNs ane QUGk eect. Ree 75 max 95 max ma 
DC AceiD- NO. CURRENT ;.. beads ad Gene tan rent tate «hee 6 max 6 max ma 
PEA Gnd NRE Wee. tana okay Uta tion. oh eA CUR deka 22 max 36 max watts 
GE ETO mee NEUES. 5 5... Poiana iho e wuts wade 3.4 max 5 max watts 
PEATE) DIGSEPATION= 1.5... . puydieuue dughisaw ils teotineouee out. 10 max 15 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............. 100 max 100 max volts 
Heater positive with respect to cathode.............. 100 max 100 max volts. 
Typical Operation: 
EL CLSSTEN VSN 1S) | Ry a a A i cn 425 600 600 volts 
DCE TIO-NO. 22 V GtACOS 6. 4 oo soo ps bw ewido bomen dine AT BAY) 200 volts. 
PeGiey HCTiea TCRSLOP OL ve... chet. vistas oe oo kc oe hea 14000 25000 20000 ohms 
DGG -INOW VaAGAgeA 7 fat vol suio se Gare aee esate -60 -65 —70 volts 
BP EOMUOTIG ed TESISUOr OF 5 Je es os ce vee ce ve eee 25000 25000 23000 ohms. 
Peak RF Grid-No.1-to-Grid-No.1 Voltage............. 140 +=150 160 volts 
Sm atOMr Tren Brice. eo cet le Ma Be Ae 52 36 60 ma 
PACINO. oc COUTT PIG. 17), ah eel eh AE cep eon, 16 16 20 ma 
WErGud-No.jl-Current (Ap prox.) ties 25 04% Dacllbac Phyotly GAS 3 ma 
Driving e OWer CNPProx.). 2.6 ne mck o wks yas 0.15 0.18 0.21 watt 
Power Outopkeap pret.) ..... aetrieehion . Oe oe ec Sees 16 Gi 26 watts 


Maximum Circuit Values (CCS or ICAS conditions): 

Sreid- No.1 -Cirenit Resistance: hug BASE sv sesso sass soso ateiss Oe eee. 25000 max ohms 
é Obtained preferably from separate source modulated along with the plate supply or from the modu- 
lated plate supply through series resistor of value shown. 

© Obtained from grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor with 
either fixed supply or cathode resistor. 


PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 
PUSH-PULL RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
ID CORLATE V OUTAGE f: <0 Aen cue rates celedee ae 750 max 750 max volts: 
DC: GuIp-NG2 VOLTAGE... .cekk aoe Eee ed ee 250 max 250 max volts 
DCA RIDA Ot “VOLTAGE... Gx. s ote ho tel eee -175 max -175 max volts 
DC PeAth timer ees e eh Le Se We, OGLE 90 max 115 max ma 
DC Bee Nod GurRenr.. ict eri ae ee, eee 6 max 6 max ma 
GARE INPUT dey) Gee aati Ree hee eee etites eerste 36 max 50 max watts. 
GRIDEN GZ AINPUT 6 Achebe oh hratece end oan sunt ee ocr OTe 5 max 5 max watts 
PEATH DISSIPATION Sb cuaies eo a ee te ee 15 max 20 max watts. 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 100 max 100 max volts. 

Heater positive with respect to cathode.............. 100 max 100 max volts. 


RCA Transmitting Tubes 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 20 Mc and with reduced 83 5 
input up to 100 Me. Requires Jumbo four- 
contact socket and may be mounted in vertical 
position with base down, or in horizontal posi- 
tion with pins 1 and 8 in vertical plane. OUTLINE 
49, Outlines Section. Filament volts (ac/dc), 10; 
amperes, 3.25. Direct interelectrode capacitances: grid to plate, 9.25 uyf; grid to filament, 6 uyf; plate: 
to filament, 5 yuf. Plate shows a barely perceptible red color when tube is operated at maximum CCS. 
ratings. Except for interelectrode capacitances, the 835 is identical with type 211. The 835 is a DISCON- 
TINUED type listed for reference only. 


HALF-WAVE 
VACUUM RECTIFIER 


Heater-cathode type having two 
cathodes used in power supply of 83 6 
transmitting and industrial equip- 
ment. Maximum peak inverse plate 
volts, 5000; maximum average plate 
amperes, 0.25. Requires Small four-contact socket and may be mounted in any 
position. OUTLINE 40, Outlines Section. The 836 has two separate cathodes, each of 
which is connected to its respective heater. Plate-circuit return should be made to 
the mid-tap of the heater transformer. 


OEM GUTAGEOCRC)® 52 cSt L ERR eh tate ee bb ch sk on oe tenes cawenes . 2.5 volts 
PEETATER ITEC IDEN TG 11s, gis. «o's sch os tea fete ees eae ie leva da ee helo nee sale e ees ae 5.0 amperes . 
HALF-WAVE RECTIFIER 

Maximum Ratings: 

Pree eee PUATE VOLTAGH. civ. s.sacct cscs dees se teeb eessuse A 5000 max volts. 

PLATE CURRENT: 
coc ci SE RSS eS NE A ee ern ae eo a eke eerie i : 1 maz ampere: 
PETS COMME MEPE CLS Tele ccs reds witete ont sate ace eae e aT era ae otaee ona raetal ¢ mieheveie Les 0.25 max ampere: 
Fault, for duration of 0.1 second maximum. .)./.3$0.2...03.03255%5- 5 max amperes 


© Heater voltage should be applied approximately 40 seconds before the application of plate voltage.. 


BEAM POWER TUBE 


Heater-cathode type used as rf 
power amplifier and oscillator. May be 8 37 
used with full input up to 20 Me. For 
operation at 40 Me, plate voltage and 
plate input should be reduced to 76 
per cent of maximum ratings; at 60 Mc, to 62 per cent. Class C Telegraphy maxi- 
mum CCS plate dissipation, 12 watts. Requires Medium seven-contact socket and 
may be mounted in any position. OUTLINE 31, Outlines Section, except has no. 
bayonet pin. Plate shows no color when tube is operated at maximum CCS ratings. 


EU AEE RV OOLTAGE AC/DC) 2 siti ct cies aie cle ols ole sleieteias ec speiees ai ssmiete wclns ose 125 65-10%, volts 
MET ATINOIOMCO UREN bch cic oie acts coe cue eerste eis te (one ey erereucie) 610 \0/,0..6 1.0/6 6 0.7 ampere 
TRANSCONDUCTANCE (For plate current of 24 milliamperes) ........... ‘ae 3400 umhos 
Direct INTERELECTRODE CAPACITANCES: 
' Grid-No.1 to plate (With external shielding)...............--+eeee sie 0.20 maz put 
Grid No.1 to cathode, grid No.3, grid No.2, internal shield, and heater... 16 buf 
Plate to cathode, grid No.3, grid No.2, internal shield, and heater...... 10 put 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy7# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 
OME TATH VOUTAGH..¢ cc-c1s vesss Gent ieccdicddwe mad ovedeee es.ciee cee’ 500 max volts. 
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DC GRID-No.3 (SUPPRESSOR-GRID) VOLTAGE. .......0000 cece eee ec eee 200 max volts 
PC! GRID-NO:2) (SCREEN-GRID) VOLTAGE. —. sentae os cee hi ercn cee ee i 200 max volts 
DCsGRID=-NOals (CONTROL-GRID) SVOLTAGE.. sa1sk-.it aiseearelere Soe ha ae hoe oe —200 max volts 
DC PLATE CURRENT...... ew We acne atau had Stealer os ShotteRe ok sate OC syaeat ey meee MES o eateecare 80 max ma 
DC GRID-N Ost (CURRENT scic: ei Be oie, Oe iis Aoi Re ent eT ee 8 max ma 
128 07 Wy OFS Wate co ats pr ABR Eee RCC e son eM Mts Mer butane! Pyne ess LEO. cio GME 32 max watts 
GRID-NO:SSENPUT 55. arcsatind etd eo) PE DENG Dia crete REE e Doictente een ac 5 max watts 
GRIDENO.2 INPUT 2 9c sccsl bois aiesdsienes Maretationeveisastouchios tiem Lusvenleiceepeises eeaeretieg elon 8 max watts 
PEATE DISSIPATION ON alert clestie lames motte pels laeni th Aenea Shallots EA Ren ceca Ute sate 12 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............... SOY ea ae roic 100 max volts 

Heater positive with respect to cathode. ..< 2 vei. . i shee ales one's cere sheets es 100 max volts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used provided the positive peak of the audio-frequency envelope does not exceed 115 per 
ent of the carrier conditions. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 

838 with full input up to 30 Mc and with reduced 
input up to 120 Mc. Requtres Jumbo four- 
contact socket and may be mounted in vertical 
position with base down, or in horizontal posi- 
tion with pins 1 and 8 in vertical plane. OUTLINE 
49, Outlines Section. Plate shows no color when 
tube is operated at maximum CCS ratings. The 
838 is used principally for renewal purposes. 


MICAMENT VOLTAGES CAC/ DC) arcuctanay tone acest ietseeteokete lacie aaias (aerial a set eae es 10 volts 
BEAT EGA MEI NT. (Cy CURRED NGTY oh oi ss ct cls tee oy cee hea ree eos Tah ued Leora ate at ah anlar 3.25 amperes 
DIRECT INTERELECTRODE CAPACITANCES: 
CGN ASCOMD Lal Gere ee eas Ossie Ou raret S loser she oe aie wees aa sol SMS on eco ee 038 put 
CGridsto Gilarn CNGHES </e/GKS hee hae KOE ade ae PASE e ores hese eters 6.0 ppt 
Platestoiiilamentitis 20 Maes aie oe cok is a eee terete eens eee eens 4.0 ppt 
Class B Class C 
Maximum CCS Ratings: Modulator Telegraphy# 
PO SUMMA VOUT MOB) a) ace ntvid, Uig minis) » iw ot ease eranrs Bh Rae 1250 max 1250 max volts 
PCA RIDE OUTAGE nin ste Seis coe iene oo stake haere — —400 max volts 
1) CUP UATHIC URREIN Ts oo ane pirncce «buna e ist sia ocala eas 175°" max 175 max -ma 
DCLGRIDEOURRENT juste & tisig cs ceieis oes ie oe can tak oats earn me — 70 max ma 
TET EIAG RO} UNH 23 UH Rea lpr te Ree Lee ai Lb Te Panda xi A Ree ee aren 220°8 max 220 max watts 
EVAL E AD ISSKPATTON Snare town di anette aes ace see ane eee 100® max 100 max watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

® For maximum-signal conditions. 

®@ Averaged over any audio-frequency cycle of sine-wave form. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf p 6 
power amplifier and oscillator. May be used (2) (3) 
8 Al with full input up to 6 Mc and with reduced 
input up to 30 Mc. Requires Small four-contact 
socket and may be mounted in vertical position 


with base down, or in horizontal position with 
pins 1 and 4 in vertical plane. OUTLINE 29, Out- Ona 6 


ines Section. Plate shows no color when tube is A ge 
operated at maximum CCS ratings. The 841 is 
used principally for renewal purposes. 
FILAMENT: VOLTAGE: (AG/DC),.... >: aquemiasoewneet oll aie ec eisde Mentos o Oa UPA eee ane G5 volts 
OF TEA MENT: CUR RINT 6.05 seine sit Nesearancthe ic (a ra toe dete iE eas ence aie eure eee 126 amperes 
DiREcT INTERELECTRODE CAPACITANCES: 
Griditto. plates Mii WARS ey elias Eerste Coe pepeuoke eee ha Rae aa ee teas Sue 7.5 ppt 
Grid tofillamenttipeis. Ber eos aes oiic «Fees Sate ees eee eer ete 4.0 put 
Plate tonilamentzasii: cesera eens hesreec one Rew ene Po Ne HI ey 5 On a8 ‘a 256 ppt 
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Class B Class C 

Maximum CCS Ratings: Modulator Telegraphy# 

HOO MIDICABEMUOULAGI cs cs eo dee eke coool ek les 425 max 450 max volts 
PONT RVOULTAGE Lies tsk. ete belo ee tee elle! —_ —200° max volts 
OMI CAT ORIRREINT \ oss bs us uelsislio’et Ges Ras etela a bee ele gals 60°" max 60 max ma 
CAG RIDEOURRENT ais cictscle ale adie ya Shea match oea.« eden s — 20 max ma 
LPSLACIV LIST DOO/O) 5 ac. | eg ei Om Oe Sg Ta 25° max 27 max watts 
aE LOST A TIONG, OSs, bes yntiay arse eee: Ges en ial y.<Te o 15") max 15 max watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

® For maximum-signal conditions. 

® Averaged over any audio-frequency cycle of sine-wave form. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
AED (3)¢ af power amplifier and modulator. Requires 
Small four-contact socket and may be mounted 
in vertical position with base down, or in hori* 842 
zontal position with pins 1 and 4 in vertical 


plane. OUTLINE 29, Outlines Section. Filament 
ees) volts (ac/dc), 7.5; amperes, 1.25. Direct inter- 
F+ F- electrode capacitances: grid to plate, 6.4 uyf; 


grid to filament, 3.2 uyf; plate to filament, 2.6 
uuf. Maximum CCS ratings as CLASS A AF POWER AMPLIFIER AND MODULATOR: dc plate 
volts, 425 maz ; plate dissipation, 12 max watts. Plate shows no color when tube is operated at maximum 
CCS ratings. The 842 is used principally for renewal purposes. 


POWER TRIODE 


Heater-cathode type used as rf power am- 
plifier and oscillator. May be used with full 
input up to 6 Mc and with reduced input up to 
30 Me. Requires Small five-contact socket 843 
and may be mounted in any position. OUTLINE 
29, Outlines Section. Heater volts (ac/dc), 2.5; 
amperes, 2.5. Direct interelectrode capaci- 
tances: grid to plate, 3.9 uuf; grid to cathode 
and heater, 4 uf; plate to cathode and heater, 
2.5 uf. Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: de plate volts, 
450 max; de grid volts, -200 max; dc plate milliamperes, 40 maz; de grid milliamperes, 7.5 maz; plate 
input, 18 max watts; plate dissipation, 15 max watts, peak heater-cathode volts, + 45 max. Plate shows 
no color when tube is operated at maximum CCS ratings. The 843 is a DISCONTINUED type listed 
for reference only. 


POWER TRIODE 


Thoriated-tungsten-filament type 
used as af power amplifier and modu- 845 
lator. Class AB; maximum CCS plate 

dissipation, 100 watts. Requires Jum- 

bo four-contact socket and may be 

mounted in vertical position with base down, or in horizontal position with pins 1 
and 8 in vertical plane. OUTLINE 49, Outlines Section. Plate shows no color when 
tube is operated at maximum CCS ratings. 


PARNER VOM DAC Es CAG/ DO) i yccohe cere om wicleierake boys) e aie ARMS auslin, suas “ara anelyw eeibee 10 volts 
ESPEN TO UIUECTON Tee 4cc suse eesoets nek OO lols Sos Shiota Bi NedaNeven cre Scarab sy sl ol eae dimnetial's 3.25 amperes 
METRO ATTONSIONCTOR 5 ceo Serene hiniw wie aie wrlctiote wi a ale: Slerete alee brie a eae 5.3 
DIRECT INTERELECTRODE CAPACITANCES: 
Rerer EC MCON DL COP Mer th re erates cit) Siaoeen he PN latte oF bp cin Spey tal oy Sy’ay 8] spey aaley'eg Sh mv au Su ou sRag sy Deo Vols 1 Peal ppt 
Meret MECH MILL AINA TAU Mes Ae reas oee ieee Kenretie ea eae ee ltes ce fests cep ema tseseabped slob cusueioeveens 5.0 ppl 
Erich at a tdl sania GIA Gs a kes ee tee Re ica. caste wa es eps Maes arta oh de cvs spar deatOaye coax ene 5.0 ppt 


AF POWER AMPLIFIER AND MODULATOR—Class AB1 


Maximum CCS Ratings: 
LOM TACH OL PAGEANT ee in ee a cita ere crele Petree’? Sas et Wu blele bie 60 818 sees 1250 max volts 
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DCsGRID NV GUTRACED sh 1 a ioca 49 RRMA i ulasancig Serie an ae —400 max volts 
DOCPLAT®, CURRENT. 5s Syahid roe cee eae ee 120 max ma 
GATES INE U Bios c aegaini ics! oiat cae aes NOP os See eT ae 150 max watts 
PEAT MUUISSEPA TION cctscea's Gan hth Hee oe ee seatelececs 100 max watts 


POWER TRIODE 


Thoriated-tungsten-filament type used as G[ BLADE 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 3 Mc and with reduced a 
849 input up to 30 Mc. Tube may be mounted in 
vertical position with filament end up, or in 
horizontal position with plate in vertical plane. 
Maximum over-all length, 143% inches; maxi- 


F 
mum diameter, 41% inches. Filament volts P 
(ac/dc), 11; amperes, 5. Direct interelectrode capacitances: grid to plate, 34 yyf; grid to filament, 17 pul; 
plate to filament, 3 uuf. Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: de 
plate volts, 2500 max; de grid volts, -500 maz; de plate amperes, 0.35 max; de grid ‘amperes, 0.125 max; 
plate input, 875 max watts; plate dissipation, 400 maz watts. Plate shows cherry-red color when tube is 
operated at maximum CCS ratings. The 849 is a DISCONTINUED type listed for reference only. 


POWER TETRODE 


T horiated-tungsten-filament type used as 
rf power amplifier and oscillator at frequencies 
up to 15 Mec. Requires Jumbo four-contact 
socket and may be mounted in vertical position 

8 50 with base up or down, or in horizontal position 

with pins 1 and 8 in vertical plane. OUTLINE 5s 

Outlines Section. Filament volts (ac/de), 10; 

amperes, 3.25. Direct interelectrode capaci- 

tances: grid No.1 to plate (with external shield- 

ing), 0.25 max uf; grid No.1 to filament and grid No.2, 17 uuf; plate to filament and grid No.2, 25 uyuf. 

Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: dc plate volts, 1250 max; 

de grid-No.2 volts, 400 maz; de grid-No. 1 volts, -400 max; de plate milliamperes, 175 max; de grid- 

No. 1 milliamperes, 40 maz; plate input, 220 max watts; grid-No.2 input, 10 maz watts; plate dissipa- 

tion, 100 max watts. Plate shows a barely perceptible red color when tube is operated at maximum CCS 
ratings. The 850 is a DISCONTINUED type listed for reference only. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as ff Gf BLAbE 
power amplifier and oscillator. May be used 
with full input up to 3 Me. For operation at 7 
8 5] Mc, plate voltage and plate input should be re- 
duced to 75 per cent of maximum ratings; at 15 
Me, to 50 per cent. Tube may be mounted in 
vertical position with filament end up, or in 
horizontal position with plate in vertical plane. 
OUTLINE 64, Outlines Section. The 851 is used is 
principally for renewal purposes. 


FILAMENT VOLTAGE (AC/DO)xs . ihice... koe EGO. aleGe eee. ORE 11.0 volts 
EALAMEN PCURRENT Soi 8 a. stimntiin nic Wt tesa satelite ae AR Oe ai 15.5 amperes 
AMELIVICATION FACTOR «<5 cin scchaule: Wega wae apt gine, «A ea ae ee mea 20.5 
DIRECT INTERELECTRODE CAPACITANCES: 
RIG toplate cn haces e a a Pe EA staienerel atte: Mee ate alehe’s er encnsceremyes 47 upt 
Gridsto tlament ?.. coarse ae Sige foie ce! fens: aneireneer weed ha peperoh alate Re 25.5 pt 
Plate:to filament. 6262 ue ee on HO EOI ROL MOA UE hg hae ne Ae 4.5 wut 
| Class B Class C 
Maximum CCS Ratings: Modulator Telegraphy# 
BC EUATERY OLTABIS. |. 00 ee een BCR 3000 max 2500 max volts 
PVE NG RID SV OLRAGRI NA Saeco nek en cena ls Soe — —500 max volts. 
PAG CELATE CURR BIR 25. od 4 an wa te ac ON eee 1¢8 max 1 max ampere 
DENGRID CURRENT IU Wh Bl URE Lee a —— 0.2 max ampere 
RUATE INPUTEAS. 4 JW adele ae il ny. ens 225008 max 2500 max watts 
PLATO: DISSIPATION: i0).Ghe%i coh, AOR eee ee 750" maz 750 max watts. 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
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ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 


the carrier conditions. 
® For maximum-signal conditions. 
gs Averaged over any audio-frequency cycle of sine-wave form. 


POWER TETRODE 


Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator. May be used 
with full input up to 30 Mc. For operation at 


reduced to 75 per cent of maximum ratings; at 
120 Me, to 50 per cent. Requires Small four- 
contact socket and may be mounted in vertical 
position only, base down. OUTLINE 55, Outlines 
Section. Plate shows no color when tube is oper- 
ated at maximum CCS ratings. The 860 is used 
principally for renewal purposes. 


BIMAMENTEVOLTAGE (AC/DC) s,s cies ee alc crcsteie cts ees eloves wielle lle wise evele ete 6 6 10 
PE PICANER NTA COUUIUIREENT\A o0o, cco cs Geilo nite ees one ee I eS ct eo etsuaielte. « wilerereue s)/e, ele 3.25 
TRANSCONDUCTANCE (For plate current of 50 milliamperes)..............+. 1100 
AMIPRIBIGATIONCMACTOR occa. tah a « lcietenbe ails chistes len belemeleeilels Sietes'eels © 200 
DirEcT INTERELECTRODE CAPACITANCES: 
Grid No.1 to plate (With external shielding) ............. esse eee ees 0.08 maz 
GridiNo-t to filament and grid N02 2o re nce eee ene sens 7.75 
ielatentonilament and: rid eNOs2mn cre seers ero ates selene, eleielens) 4) seller «1 +112) ° 7.5 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


FO METON TICMVIOM TAGES 3 co. cio calc slat sighsial ceive ciotel olslolersne slatls oobieste Siac elers ar alee 3000 max 
DC Grip-No.2 (SCREEN-GRID) VOLTAGE... 0... cece cece eee e eee eeeteces 500 max 
DC Grip-No.1 (CONTROL-GRID) VOLTAGE... ... 0. cece ee eee eee eee ee eeees -—800 max 
Ni) OETA UIRREIN Ts cic. cso) clsicre ss Giehe lone, © ol ofo.(6) cllor'niie:sa) wile) 0 me) «stelle a) seo wets #1 oh 8 150 max 
PP ONGRID= NOMIGIUORRENT | o)c6 wiecc.« firs +» weit wis) soto) syetinje eneionen¥ si ye ore Glew © ous 40 max 
PATE MUNA ie hs sites ols see cviel avg he clichslis ioe euoneila) sie) ey'eie) susie jecep tl onsuels eelinwewisie(s 300 max 
CRD INOD. OSE s Ga 6 ob bid ob abolo DID DOIn 0 nmigt 0 Gabe Oe ae ola ye ono Ces cacycnr 10 max 
IDLAGIS JOVSSTENGTOIS 6 6 pape Gio nie cic. plolokeeto cei CO bicoid Orne Silo CiGsOKe OGIO. 100 max 


60 Me, plate voltage and plate input should be 8 6 0 


volts 
amperes 
p»mhos 


ppt 
ppt 
put 


volts 
volts 
volts 
ma 
ma 
watts 
watts 
watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 


the carrier conditions. 


POWER TETRODE 


Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator. May be used 
with full input up to 20 Mc. For operation at 


reduced to 82 per cent of maximum ratings;, at 
63 Mc, to 53 per cent. Tube may be mounted in 
vertical position only, filament end up. OUTLINE 
63, Outlines section. Plate shows an orange-red 
color when tube is operated at maximum CCS 
ratings. The 861 is used principally for renewal 


purposes. 
FILAMENT VOLTAGE (AC/DC)... 6.0 cece cece cece cence en eneeeeseeaees 11 
MPIIABEENT CURRENT « .5 6 5 wccis Suspo 0. Susie le rncenys ole wes olbyn Wind mi eopieysi oa 019 0 910 6 10 
TRANSCONDUCTANCE (For plate current of 130 milliamperes)...........-- . 2400 
AMIPIBSCATION FACTOR «020.05. 02 ec c cece eee cece e ee eesoe as eenessenes 300 
DIRECT INTERELECTRODE CAPACITANCES: 
Grid No.1 to plate (With external shielding) ...........sseeeeeeeeees 0.10 maz 
Grid No.1 to filament and grid N0.2.. 0... . ee eee eee eee eee eee eens 14 
Plate to filament and grid N0.2........... 0c cece reece ce eeeees Nee Sts 11 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 
DC PLATE VOLTAGE......... Niet, Sec MeR ee Pa tasle Mer stionsy crete artiehe ity ess) seers : 3500 max 


30 Me, plate voltage and plate input should be 8 61 


volts 
amperes 
puimhos 


ppt 
ppt 
put 


volts 
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DC Grip-No.2 (SCBEEN-GRID). VOLTAGH@ we: o.05 eulonhinie rb An hae el 750 max volts 
DC Grip-No.1 (CONTROL-GRID) VOLTAGE.........................0 10. -1000 max volts 
DG PEATE GUBRENR 0050 fy uae Os (muh eee ance att en 350 max ma 
PAC RIDN GAS CURRENT | 0h 0... y beh eerie lanka Sy Lala eee 75 max ma 
ERAEEENP UT Fi lito hic rake sod ee tae Ae ee ee 1200 max watts 
RSE NO 2 INPUT i SH Me Als a, did eaek: kee eee ae 35 max watts 
UATE DISSIPATION 00.000 i 1.'s oo OL On, EN 400 max watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

® Grid-No.2 voltage must not exceed 2000 volts under key-up conditions. 


POWER TETRODE 


Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator. May be used 
with full input up to 15 Me. For operation at 

86 5 30 Mc, plate voltage and plate input should be 
reduced to 78 per cent of maximum ratings; at 
60 Me, to 55 per cent. Requires Small four- 
contact socket and may be mounted in vertical 
position only, base up or down. OUTLINE Bile 
Outlines Section. Plate shows no color when 
tube is operated at maximum CCS ratings.'The 
865 is used principally for renewal purposes. 


ESLAMENT VL OLPAGH (AC/DC). 4. nalcn cara te Ae ate i Ome 7.5 volts 
EIUAMENT CURRENT? © 'P.'7. 0. Sto 00) te Lee, oak, ee ea kee 2.0 amperes 
TRANSCONDUCTANCE (For plate current of 18 maillamperes) 3 se ue. es 750 umhos 
AMPLIFICATION Facror (Approx iis). 6% .0 gucci LIAR ye fae 150 
DIRECT INTERELECTRODE CAPACITANCES: 
Grid No.1 to plate (With external shielding)......................., 0.10 max py 
Gnd No.dto filament and grid No.2. oo sion. shs doe eee 8.5 pepe 
meaterto Mammen’ aud grid No.2). isd. iun amie ek ah ate ae 8.0 ppt 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 


OE LATD VOLTAGE 108 51D, QMO) (dn Magen nits an ree acer gle bee 750 max volts 
DC Grip-No.2 (SCREEN-GRID) VOLTAGE.............................., 175 max volts 
DC Grip-No.1 (CONTROL-GRID) VOLTAGHNS Cg me J agiet a a ee —200 max volts 
DC PURTH CURRENT 5... 6...) SR AEA, OR ee 60 max ma 
CGRP NO. CURRENT 000 0s ode). Sa Loe rae By 15 max ma 
PLA TECINDON reseed oe nin oc dete ee eo a A ia le 45 max watts 
GEADIN 0.2 INPUT 3 5 su Le Se are te RONEN RAP SD hig ec aietare het 3 max watts 
PA OTe DISSIPATION : «20. er ean oa Ute OU Ae pmamanilia: 15 max watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 


HALF-WAVE MERCURY- 


VAPOR RECTIFIER a fy 
Coated-filament type used in 
866-A power supply of transmitting and in- 
dustrial equipment. Maximum peak Re 
inverse anode volts, 10,000; maximum f On 


average anode amperes, 0.25. Requires 
Small four-contact socket and may be mounted in vertical position only, base down. 
OUTLINE 41, Outlines Section. 


ETE AMEINT VY OURA GH CAC) ?0024 9:3 hts teklels oy SOAR leer oo eee I Oe Ze volts 
PHAMENT CURRENT... . P20 005.1690 lol aes oie ae een ae 5.0 amperes 
PEAK TUBE VOLTAGE Drop (AD pIOxX ) a8 1 rue eA rete RO 105) volts 
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HALF-WAVE RECTIFIER 
Maximum Ratings: (For power-supply frequency of GO cps): 


RCA Transmitting Tubes ——— 


PEAK INVERSE ANODE VOLTAGE.............. 2500 max 5000 max 10000 max volts 
ANODE CURRENT: 
OS OL AE A a rie ke ea 2 max 1 max 1 max amperes 
COL LC en lel dla ae an a aoc nO 0.5 max 0.25 max 0.25 max ampere 
Fault, for duration of 0.1 second maximum . 20 max 20 max 20 max amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE® , 20 to 80 20 to 70 20 to 60 AG 
* Averaged over any interval of 30 seconds maximum. 
@ Operation at 40° + 5°C is recommended. 
RATE OF RISE OF 
CONDENSED- MERCURY 
TEMPERATURE 
TYPE 866-A 
> 
« 
5 
rv) 
ev 
we? MINIMUM ALLOWABLE 
>a) HEATING TIME BEFORE 
u) LOAD APPLICATION 
Oa 
ws 
Zz 
au 
Za 
Os 
OW 
wi 
| oa 
Ft 
a6 
co 
ws 
cc 
=r 
a> 
nt 
a 
= 
rat BO. 20 40 60 80 
HEATING TIME- MINUTES 
92CS -9028T 
Operating Values: 
Circuit Max. Trans. Approx. DC Max. DC Max. DC 
(For circuit figures, refer to Sec. Volts - Output Volts Output Output KW 
Rectifier Considerations (RMS) To Filter Am~peres To Filter 
Section) Fig. E Eay av Pde 
In-Phase Operation 
7000® 3200 0,25 0.8 
Half-Wave Single-Phase, .. 54 35004 1600 0.25 0.4 
17009 800 0.50 0.4 
8500°® 3200 0.5 1.6 
Full-Wave Single-Phase,. ,. 55 17004 1600 0.5 0.8 
800° 800 1.0 0.8 
7000 6400 0.5 3.2 
Series Single-Phase....... 56 35004 3200 0.5 1.6 
17009 1600 1.0 1.6 
4000° 4800 0.75 3.6 
Half-Wave Three-Phase... 57 20004 2400 0.75 8 
10009 1200 1.5 1.8 
Quadrature Operation 
4000°® 4800 1.5 Te 
Parallel Three-Phase..... eS) 20004 . 2400 1.5 3.6 
10009 1200 3.0 3.6 
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Circuit Maz. Trans. Approx. DC Max. DC Maz. DC 
(For circuit figures, refer to Sec. Volts Output Volts Output Output KW 
Rectifier Considerations (RMS) To Filter Amperes To Filter 
Section) Fig. E Eay lav Pdc 
4000® 9600 0.75 LE 
Series Three-Phase........ 59 20004 4800 0.75 3.6 
1000° 2400 a ass 3.6 
8500® 4500 0.91* 1.08 4.05* 4,58 
Half-Wave Four-Phase.... 60 17004 2300 0.91* 1.08 2.07* 2.3" 
8002 1100 1.82* 2.08 1,98*. 2.28 
3500® 4800 0.95* 1.08 4.60* 4.88 
Half-Wave Six-Phase..... 61 17004 2400 0.95* 1.08 2.30* 2.48 
8009 1200 1.90* 2.08 2.28* 2.458 


®For maximum peak inverse anode voltage of 10000 volts and maximum average anode current of 
0.25 ampere. 

4For maximum peak inverse anode voltage of 5000 volts and maximum average anode current of 0.25 
ampere. 

° For maximum peak inverse anode voltage of 2500 volts and maximum average anode current of 0.5 
ampere. 

* Resistive load. ® Inductive load. 


HALF-WAVE MERCURY- 
VAPOR RECTIFIER 


Coated-filament type used in 

87 2-A power supply of transmitting and in- 

dustrial equipment. Maximum peak 

inverse anode volts, 10,000; maximum 

average anode amperes, 1.25. Requires 

Jumbo four-contact socket and may be mounted in vertical position only, base 
down. OUTLINE 52, Outlines Section. 


BIGAMENTeVOLTAG Hs CAC) careucnaepe aevercirats ste crercretie siete RRNA BPRS, OS BS 5.0 volts 
FIGAMENT) CURRENT, cseoisciove 5 crsde evel e oer tae ces Gelert ete eater eo ote Peer cane reine 7.5 amperes 
PRA LUBE VOLTAGE DROP: (ADDIOX)) 24 6 Sean heen ee 10 volts 
° Filament voltage must be applied at least 30 seconds before the application of anode voltage. 
HALF-WAVE RECTIFIER 
Maximum Ratings (For power-supply frequency of 60 cps): 
IPEAKGINVERSEEANODE VOLTAGE eaten eee 5000 max 10000 maz volts 
ANODE CURRENT: 
PCa sie aaua < aiessych s cusseteccuchedee eke fo ofa vone sueteeshe © cuciinmesere wis 5 max 5 max amperes 
BAW CTA Oi west coe deyis oe suas aie Morenci one arenas geeuehme tome eae vaponeie! 1.25 max 1.25 max amperes 
Fault, for duration of 0.2 second maximum ........... A 50 max 50 max amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE® .......... 20 to 70 20 to 60 © 
6 Averaged over any interval of 15 seconds maximum. 
® Operation at 40° = 5°C is recommended. 
Operating Values: ‘ 
_ Circuit Maz. Trans. Approx. DC Maz. DC Maz. DC 
(For circuit figures, refer to Sec. Volts Output Volts Output Output KW 
Rectifier Considerations } (RMS) To Filter Amperes To Filter 
Section) Fig. E Eay Tay Pde 
In-Phase Operation 
7000® 3200 1.25 4.0 
Half-Wave Single-Phase... 54 35004 1600 1.25 2.0 
3500° 3200 2.5 8.0 
Full-Wave Single-Phase... 55 17004 1600 2.5 4.0 
7000® 6400 2.5 16.0 
Series Single-Phase....... 56 35004 3200 2.5 8.0 
4000® 4800 3.75 18.0 
Half-Wave Three-Phase... 57 20004 2400 3.75 9.0 
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Maz. DC 
Output KW 
To Filter 
Pde 


36.0 
18.0 


36.0 
18.0 


20.0* 22.58 
10.0* 11.28 


22.8* 24,08 
11.4* 12.08 


Circuit Max. Trans. Approx. DC Max. DC 
(For circuit figures, refer to Sec. Volis Output Volts Output 
Rectifier Considerations ; (RMS) To Filter Amperes 
Section) Fig. E Eav lay 
Quadrature Operation 
4000® 4800 7.5 
Parallel Three-Phase...... 58 20004 2400 U8 
4000® 9600 3.75 
Series Three-Phase....... 59 20004 4800 3.75 
3500°® 4500 4.5* 5.08 
Half-Wave Four-Phase.... 60 17004 2250 4,.5* 5.08 
3500° 4800 4.75* 5,08 
Half-Wave Six-Phase..... 61 17004 2400 4,75* 5,08 
® For maximum peak inverse anode voltage of 10000 volts and maximum average anode current of 1.25 
amperes. 
“For maximum peak inverse anode voltage of 5000 volts and maximum average anode current of 1.25 
amperes. 
* Resistive load. ® Inductive load. 


RATE OF RISE OF . 
CONDENSED - MERGURY 
TEMPERATURE . 


TYPE 872-A 


HEATING TIME BEFORE 
20 LOAD APPLICATION 


_ABOVE AMBIENT TEMPERATURE—°C 


TEMPERATURE RISE OF CONDENSED MERCURY 


10 20 30 40 59 60 70 
HEATING TIME — MINUTES 
92C$-9029T 


MEDIUM-MU TRIODE 


Acorn heater-cathode type used 
as af amplifier and as rf amplifier and 
oscillator at frequencies up to 600 Me. 
Class A, Amplifier maximum CCS 
VIEWED FROM SHORT END _— late dissipation (design-center value), 


955 


1.6 watts. Requires Acorn five-contact socket and may be fmounted in any position. 
OUTLINE 2, Outlines Section. Plate shows no color when tube is operated at max- 


imum CCS ratings. 


Beene OUTAGE (AC/DC) oy och oven otick acc Ghee Cteesc.. nielerereheteeterercts 6.3 
REMEeEe SCR EING ON... . ore ae se ne fhe ae oe , alclatotevev el svatolsieretclatereis leloretie 0.15 
DiREcT INTERELECTRODE CAPACITANCES: 
BESO AUCH Sg. soe oe ee as ae ee as BEOCES SACO One 1.3 
Peete OCA NORE. ANG Nearer. ek or ec oc eco ae oalun bo ce owt terscors 1.0 
Fisce to.cathode.and heater™ 2 sos eek , one ec eg Wleketaleleretecetorcierenns 0.4 


volts 
ampere 


ppt 
put 
wat 
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AF AMPLIFIER—Class Aj 
Maximum CCS Ratings, Design-Center Values: 


1D) GREP LATE AV OL DAGE ii iie er ecard a ciate alee aacuens, oaata eens ee Sic mene eran ore Tore 250 max volts 
IPGATE DISSIPATION 3. Spica Re ee, oeyele OE EGE LS ne Poe cena ol oheieite ates 1.6 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode... .......... cc eee cece cease 80 max volts 
Heater positive with respect to cathode........... 2. cee eee eee eens 80 max volts 


Typical Operation and Characteristics: 


1) CAB IAteViOltage wears cits been a staly 0 seein nuaeasnomes cain 90 135 180 250 volts 
MD CnGrid sVioltag euler: och rashctere: cue ees se SpaLeutee weeps olen 2.5 -38.75 —5 —7 volts 
PARI AICALIONY HACCOL Me iste a cuete = lalenenaiene cessed nie ates 25 25 25 25 

platverkvesiscance: (A PpPLrOX.)) + ch cies sic co inteeet eee 14700 18200 12500 11400 ohms 
“Mransconductances ccnae Go obs cee eee eee ee 1700 1900 2000 2200 pwmhos 
1 CePlatey Current ae tnccdessten cys eoetrsisenls Fae eae eas GIES 744513) 3.5 4.5 6.3 ma 
TI OAGMIVCRISLATICE 2) aero. ain chris ate ee oe — — 20000 —- ohms 
DPecond-Harmonicy Distortion. sysseve lee acye/ arse wae wie hake — — 5 —_ per eent 
Useful Power Output.......... SI Te earth SOR ele teeee —_— — 135 a mw 


Maximum Circuit Values: 

Grid-Circuit Resistance: ‘ 
For fixed-bias operation............ St Ev Whepeke HISERS be ONSEN IOMS ooHlioteceienend «aie 0.1 max megohm 
For cathode-bias operation................6. een 8 tee ea tr BN a PA 0.5 max megohm 


RF AMPLIFIER AND OSCILLATOR—Class C 
Maximum CCS Ratings, Design-Center Values: 


(DC SRICAP HRV. OU DAGE ioc 4s cecsdabe ott BP Ce SECEDE, Oe Re eR Re Ero eras 180 max volts 
WD CAPVATE: CURRENT 655i. oie ae ee a ee eis oa aac US Seite Rene oars Sele abetig 8 max ma 
W)C: GRIDSCURRENT ico felons co eae bo, ORE Re TNT oe SP as ee cea eres 2 max ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode... ....... ccc cece sees ce seees 80 max volts 
Heater positive with respect to cathode. ...........ccc cece ccc ccccees 80 max volts 
x) (3) 
MEDIUM-MU TRIODE 
Acorn coated-filament type used 
9 5 8 A as rf power amplifier and oscillator at 
a frequencies up to 350 Me. Class C oe 
Telegraphy maximum CCS plate dis- “s ao 


sipation (design-center value), 0.6 — viewep FROM SHORT END 
watt. Requires Acorn five-contact socket and may be mounted in any position. 
OUTLINE 2, Outlines Section. Plate shows no color when tube is operated at maxi- 
mum CCS ratings. 


HTAMEN TEV OL TAGE! (DD ©) x cichacis co -c at te Cuetec eo oth kayak ere leds efector eee mene rate e225 volts 
WTCAMBINT CURRENT co ciccre caus CARER TENSE ARNE cosa, 5) ato sinine Tete es ote CEA tier tees 0.10 ampere 
DIRECT INTERELECTRODE CAPACITANCES: 
Gres Uc item 6) Eh hoy eee ae preainn 1 Re eUe AU ora eS cela eh G Gcuch Ch chic arr OueN Gea MiGES ApS) ppl 
Gridttovilamen t:, 7c cee eek Shoe Se eather ats act ole mee T eee ae Raberar ae 0.45 ppt 
Plate:tofilament’:.\4 an.) aes os RR Ole ce ae cicte eee en OR EAP Sa) crouse 0.6 ppt 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings, Design-Center Values: 


DGe PLATE VOLTAGE. 5 s\ccclette ath is ote hel oan Reeth paths aate PIAL A Prey ee aie 185 max volts 
DC GRID VOLTAGE se 6. 3% She Rid ita ord s Ph avecal juanesersienete.e Gretel aepeeienets erator -—30 max volts 
1D CPG AT Hy GURREN T0545) ck cio 6 ee, gacitl cne tacts Meso car cue uote eae Ee APE ola 7 max ma 
1D) CEG RID CURRENTIs aot a cree cclote ecco ohena carat ane Bre Susans Start IRA eee ca errors 1 max ma 
PUA TROMENP UTI. Fores atek lolete eteravend folsiele aie ere ieee ala he Senieia Me See ere aree nenaieters 0.95 max watt 
PLATE DISSIPATION: siessre ateyetens lies alietial eufave Val piaiwiajeraie [alcrereconeutebeisnensnsptiro es cris dlatele 0.6 max watt 


Typical Operation: 


DC Plate Voltage...... AD Coan cero a totic s sa aveisie sisiel et elev er erateneierete « ae 135 volts 
DCAGrid’ V oltagetercew merce bic cee rate nia ate okdlatele’ tote ota ae releusverers -20 volts 
HPOMVOLIG: TESISLOTAOL ararmicetheitinie ctetelere matelite ee eeteieene eee ates evahal dr etieeceteats 20000 ohms 
Fromecathode Tesistoriol nace ee aa ocniciire oe eeislieieee Rie iavstetens) atone ens 2500 ohms 
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PEAY LB OF 5 cect Mik Cth IANS, BGLII? Ae. ae 40 volts 
Rene t ye Ny le ein een fade ee ek tf ma 
(a oR ae a A Pile ea 1 ma 
ee Eee CADUTON,) 2 chee ey ees ee ET 0.035 watt 
EIN Mo Bi Sohly ARO Tet Oma LN eae eo hee ode. 0.600 watt 
Maximum Circuit Values: 
Grid-Circuit Resistance: 
area as ODET ATION 22 8 el eR No cts ins vialeleta lhe AR 0.1 max megohm 
Beer canrmnde-Dias Operation’ 63.0 Sia eee oe eke ole tees 0.5 max megohm 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

® Obtained from fixed supply, by grid resistor, by cathode resistor, or by combination methods. 


POWER TRIODE 


Coated-filament type used as af power 
amplifier and modulator and as rf power ampli- 
fier and oscillator. May be used with full input 
up to 45 Mc and with reduced input up to 100 
Me. Requires Small four-contact socket and 1608 
may be mounted in vertical position with base 
down, or in horizontal position with pins 1 and 
a> 4 in vertical plane. OUTLINE 29, Outlines Sec- 
tion. Filament volts (ac/dc), 2.5; amperes, 2.5. 
Direct interelectrode capacitances: grid to plate, 9 uwuf; grid to filament, 8.5 uuf; plate to filament, 3 ypf. 
Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: dc plate volts, 425 max; 
de grid volts, —-200 maz; dc plate milliamperes, 95 max; de grid milliamperes, 25 maz; plate input, 40 maz 
watts; plate dissipation, 20 max watts. Plate shows no color when tube is operated at maximum CCS 
ratings. The 1608 is a DISCONTINUED type listed for reference only. 
eS base up or down. OUTLINE 29, Outlines Section. 
Filament volts (ac/de), 2.5; amperes, 1.75. 
aw) (3). Direct interelectrode capacitances: grid-No.1 
to plate, 1.2 uuf; grid No.1 to filament mid-tap, 
grid No.3, and grid No.2, 8.6 uuf; plate to filament mid-tap, grid No.3, and grid No.2, 13 wuf. Maximum 
CCS ratings aa RF POWER AMPLIFIER AND OSCILLATOR: de plate volts, 400 maz; de grid-No.2 
volts, 200 maz; de grid-No.1 volts, -100 maz; de‘plate milliamperes, 30 max; de grid-No.1 milliamperes, 
3 max; plate input, 9 max watts; grid-No.2 input, 2 max watts; plate dissipation, 6 max watts. Plate 


shows no color when tube is operated at maximum CCS ratings. The 1610 is a DISCONTINUED type 
listed for reference only. 


F+ 


POWER PENTODE 


Coated-filament type used as rf power am- 

plifier and oscillator. May be used with full 

input up to 20 Me and with reduced input up 

Go to 110 Mc. Requires Small five-contact socket 
and may be mounted in vertical position only, T 610 


POWER PENTODE 


Heater-cathode type having 
metal shell used as rf power amplifier ] 6] 3 
and oscillator. May be used with full 
input up to 45 Me. For operation at 
60 Me, plate voltage and plate input 
should be reduced to 90 per cent of maximum ratings; at 90 Me, to 85 per cent. 
Class C Telegraphy maximum CCS plate dissipation, 10 watts. Requires Octal 
socket and may be mounted in any position. OUTLINE 11, Outlines Section. 


mane SEE REL (N/T) 0 A BE a hes he lense see A, SaaS ee es gareee:, 6.3 volts 
Pe MEETS Tiber ch co cai aint cy einen GR baw SEE ach RE cee hed eS AcE OD 0.7 ampere 
‘TRANSCONDUCTANCE (For plate current of 31 milliamperes) ice. eee 2500 vrohos 
DIRECT INTERELECTRODE CAPACITANCES: 
Pi SES Te ESI Oa eo iia: Br | Dei tial ni el ar RW le a ee Mar a 0.26 ppt 
Grid No.1 to cathode, grid No.3, grid No.2, shell, and heater.......... 6.5 ppt 
Plate to cathode, grid No.3, grid No.2, shell, and heater..........-... 13.5 wpe 
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RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


DD CHP CATH VOLTA GE © 2 Wescn neil aie on ote state Roe cil EIB cere a rier a Eee A 350 max volts 
1D CeGRID-NO:2) (SCREEN-GRID) VOLTAGE « « s.. 260% case eesnasa Qeava dana 275 max volts 
DC GrRID-No.1 (CONTROL-GRID) VOLTAGE. ..........0cccccscececccvccece -100 max volts 
IDOSP LATE  GURE ENB an Ae ater ee ene km, tna eae ait tk cea Ae a 50 max ma 
OMA Sea N O.2 aC MITER TENT co Yor os eh an, cil BX wee VOR Cee ee eee 5 max ma 
IGA PRE NEUT eee coe Tek ee Sel ee eg tata ay aes Rea Foe ee eee Ot ae 17.5 max watts 
GRIDIIN GO. SHUN PUT esc nosis imiciel a aa ans etter rane Sie Relate tne oy RRR Son eee 2.5 max watts 
IGATOY DISSTP ATION: is cleus na aie wile auc tvehaie Te eels OR OF Ie OR a ere Ree 10 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. .............. ccc cece eee eee 100 maz volts 

Heatenspositive with respect to cathodes... .... + Jas ence eee 100 max volts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 


BEAM POWER TUBE 


Heater-cathode type having 

T 61 4 metal shell used as af power amplifier 

and modulator and’as rf power ampli- 

fier and oscillator. May be used with 

full input up to 80 Me. For operation 

at 120 Mc, plate voltage and plate input should be reduced to 75 per cent of maxi- 

mum ratings. Class C Telegraphy maximum plate dissipation, CCS 21 watts, ICAS 

25 watts. Requires Octal socket and may be mounted in any position. OUTLINE 21, 
Outlines Section. 


HimArEn VOLTAGE (AC/DC) , 0... fos RR Ae OP ON ase Pek - 6.3 volts 
Re CREPE eee... Sx phe ee gs kak ee ean Cee Mee 0.9 ampere 
TRANSCONDUCTANCE (For plate current of 72 mMulliamperes) pcr ee tee 6050 umhos 
DIREcT INTERELECTRODE CAPACITANCES: 
ira No:tato plate 22%)... 8 ee enh fee ae ea ee Re 0.4 max ppt 
Grid No.1 to cathode, grid No.8, grid No.2, shell, and heater.......... 10 bet 
Plate to cathode, grid No.8, grid No.2, shell, and heater............. ‘ 12 wut 


AF POWER AMPLIFIER AND MODULATOR—Class ABI 


Maximum Ratings: CCS ICAS 
POUR THEY OL AGT on tate: Ce ta 1 Naeem A 375 max 550 max volts 
DC Grip-No.2 (SCREEN-GRID) VOLTAGE............00005 300 max 400 max volts 
DEY UATE CURRENT Teen fut. ny atte mr tee te 110 max 110 maz ma 
[ee Dial Sy ctl A OU sa al a ieee gh in Re adh hah 40 max 60 max watts 
PERO INOS ENE UT ee ee te re ene RN 3.5 max 3.5 max watts 
UATE MOISSIPATION Sco 20 oes te. he eave 21 mae 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ............ ; 200 max 200 max volts 

Heater positive with respect to cathode............. Ass 200 max 200 max volts 
Typical Operation (Values are for 2 tubes): 
WC Plate. Voltages.) 0... \rosbacit ss aati te me fame 360 530 volts 
DC Grig-Nowpvoltare. 5 faa ano dee eel a eee ee 270 340 volts 
DC Grid-No.1 (Control-Grid) Voltage.................. —22.5 -36 volts 
Peak AF Grid-No.-1-to-Grid-No.1 Voltage.............. 45 72 volts 
Zervo-Signal DC Plate Current®si),e4nan, ke ees 88 60 ma 
Maximum-Signal DC Plate Current....... so ieredetr eee 132 160 ma 
Maximum-Signal DC Grid-No.2 Current................ 15 20 ma 
Effective Load Resistance (Plate to plate)............... 6600 7200 ohms 
‘otal Harmonie Distortion). <2. 330 5 ve OL, : 2 2.5 per cent 
Maximum-Signal Power Output...... ...........005. we 26.5 50 watts 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and ee 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum Ratings: CCS ICAS 
DEY PLAT OLTAGE 352 «cc hele uses eee cere eee wl Hele 375 max 450 max volts 


RCA Transmitting Tubes — 


MERC IEING. 2) VOLTAGE) ys. o 5, sc.cseses nice nwannanlbuaciccs 300 max 300 max volts 
Beene 0.1 VOLTAGE. 2 oo ocic win cussuwnacaaneuunune -125 max -125 max volts 
PE TE URRENG goo vn cw 5 wx ein = ds avd ho Pa Bann nsee 110 max 110 max ma 
Eee O.1S CURRENT... . ce ocedaccscstncivicct. 5 max 5 max ma 
oe EN oO 2) So SA a 35 max 45 max watts 
BRED NO.2 INPUTA .%. . . css nna oeacuee s  aeiern oir RY an eee 3.5 max 3.5 max watts 
SMR RE GSIEATION DS sda un vole Coenen eee ea a 21 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 200 max 200 max volts 

Heater positive with respect to cathode.............. 200 max 200 max volts 


Typical Operation: 


WOMEN ANC ee re ee ec 375 450 volts 
BRIG NOV OUMA TC? Weck koa s oct 000s vee ceo cceccar 250 250 volts 

Brun serios -LOSIStOr Of « . <i vo oa cee 600k 6s bc ban ednwan 12500 25000 ohms 
Mn TIG- NOL WV OLS ZO S.< «oo. 5 coos deine cea eeeccn cron. —40 —45 volts 

MROMETIG-NOsE resistor Of «<5 5.0 «0 eee 600s ese cons 20000 22500 ohms 

From cathode resistor of.......... sielaketerer ccc erate 425 410 ohms 
Weak’ Grid-No.1 Voltage... .....sicecccscccsce sn... 51 73 volts 
BO MEIALCHC OTTO G eh ac cc onc eeeee a AS A ae 80 100 ma 
Be OONG- 2 CUPONE 5 oa io Pooks ones onde Rb IS lan 10 8 ma 
Darig- No.4 Current (Approx.).. « cveces cis ec eek cckcce 2 os ma 
PeEIvIne er OWwer, (ADDTOR.).... «6.406 cnewiieeass «ccc scence 0.1 0.16 watt 
BOmermmOUtpuG (ADDPIOX.) <605. fo cceas sb decnevceciet.... 21 31 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

® Obtained from separate source, from plate-voltage supply with a voltage divider, or through series 
resistor of value shown. 

é Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 


HALF-WAVE VACUUM 


ap ee RECTIFIER 
Coated-filament type used in 
power supply of transmitting and in- 1616 


dustrial equipment. Maximum peak 
(2) inverse plate volts, 6000; maximum 
F F average plate amperes, 0.18. Requires a 
Small four-contact socket and may be mounted in vertical position with base down, 
or in horizontal position ‘with pins 1 and 4 in vertical plane. OUTLINE 45, Outlines 
Section. 


SCA CE Re eos ona as wee ee ee Me ek ee, ek 2.56 = 10% volts 
MME RENT aac es etas Oo ccs cee ve 5.0 amperes 
HALF-WAVE RECTIFIER 
Maximum Ratings: 
eee VERSE ELATE. VOLTAGE» ouia « gouieiene vind wide. onium dev phe oie vied caren Wag 6000 max volts 
PLATE CURRENT: 
MEE is icica eet. so ees ae eee ok oe 800 max ma 
EE MMMM LTTE eA Tee's Nig Ree wR ate Olt, tema ROK ty ; 130 max ma 
eee, 2) tes RP eh Stas Wt Ret Cue ND an es te 2.5 maz amperes 


BEAM POWER TUBE 


Coated-filament type having metal shell 
used as af power amplifier and modulator and 
as rf power amplifier and oscillator. May be 
used with full input up to 45 Mc. For operation 
at 60 Mc, plate voltage and plate input should | 6] 9 
be reduced to 90 per cent of maximum ratings; 
at 90 Mc, to 77 per cent. Requires Octal socket 
and may be mounted in vertical position only, 
base down or up. OUTLINE 21, Outlines Section. 
The 1619 is used principally for renewal pur- 
poses. 
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EIGAMENT VOLTAGE (AG/DG) sauare Wie coraeecy os note ood acetone eee ey enetel eee ne ecole 2H5 volts 
EIPAMENT:C URREND s6s 2 5 ic... Aaa aan ode scorpv elle acieois bale yale elle Maatistelee ERA Nae tlre 2.0 amperes 
TRANSCONDUCTANCE (For plate current of 50 milliamperes) ...........66. 4500 ymhos 
DIRECT INTERELECTRODE CAPACITANCES: 
TIDE NO ASCO Pea te ee ein Ue ete has Soe sia al ees mae Tao eee ere ete Pte 0.45 max ppt 
Grid No.1 to filament, grid No.8, grid No.2, and shell................ 9.6 ppt 


Plate tomlament, grid, Neoaerid No.2, and shell.......ausad ce aero 12.5 ppt 


AF POWER AMPLIFIER AND MODULATOR—Class AB1 
Maximum CCS Ratings: 


DI CaP GATIN VOLTAGE Oh ira: fs, sesvctchata cara a ere oi alee eel ae aeilia, eal ann aN a ou PEC at tea 400 max volts 
DE *GRID-NO.2°(SCREEN-GRID). VOLTAGE... : 4,545 '25.0 052008 et cewee sue oe 300 max volts 
MAXIMUM-SIGNAL DC PLATE, CURRENTS: 222, 00)4¢ 222502202 5nee oa ose 75 max ma 
NAXIMUM-SIGNAL PLATH INPUTS. 255 aecc Stes a ete Le ee tee es eae ees 30 max watts 
GERM NOZeINPUT es seal evap ere oe aes oe a UE nae Sea SiS Ee aA Wea 3.5 max watts 
PHATE DISSIPATION Mis. cc ga occ koe Mecate Sr eine Pine pte tee eB ighiare ao ee a ergs Be 15 max watts 


® Averaged over any audio-frequency cycle of sine-wave form. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


i) (Ge PAGAL OV OLARA GES oo one culccs ih way eke cy eet ee 2 eae es tole ote ak coe 400 max volts 
HD CEGRID= NOL WV OLTAGE hincsierk tack ces state araVanes auteat ave, aoe tents eenein Serine eye 300 max volts 
DCIGRID=NO.1" (CONTROE-GRID) VOLTAGE enue lle ieiays ob odete cuevenin cio neiete -125 max volts 
DESPEATERCURREN Tac oo cae tee eee ete opel aie ine Oe Palsaiay a eeeta Eee eT Rie 75 max ma 
DP ClGRID=N Oss CURRENT snd vapuae baltdctcus ate eerste pao me Nee idapte epee ce epee tote 5 max ma 
TAT BUNT hcl aici ese ee eh aaetee en dah tos re NAT AC Seectie Re Tae terete Se ae cp RR CRS fe rac aN 30 max watts 
GRID NOCoeEN PUM ecstatic orl Reuter cette emer meted: Vater nen ny fens, Meee 3.0) mae watts 
EAT HUOISSIPATION setae oc t,he Se oie Po tatle der Seats Une rote teseonamentie ze ets 15 max watts 


Maximum Circuit Values: 
Grid=No.1-CireuiteResistan Cen. 55.5 sii aks sac eee tete Cae et eds os eae eee 25000 max ohms 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 60 Me and with reduced 

1623 input up to 100 Mc. Requires Small four- 
contact socket and may be mounted in vertical 
position with base down, or in horizontal posi- 
tion with pins 1 and 4 in vertical plane. OUTLINE 
40, Outlines Section. Plate does not show color 
when tube is operated at maximum CCS ratings. 
The 1623 is used principally for renewal purposes. 


BIAMENT VOL LAGE AC/DC) ims ccune cichertiche ace een nana ie eine ecm Reena 6.3 volts 
FTA MENT GURREINT ster toiaes cael hci hlehed Ma uct once Ted de totes ecu oe eee eae ee 2.5 amperes 
AMP IIE ICA TIONG ACTOR (tan ia acess eae ete Sere ee ete 20 
DrrEcT INTERELECTRODE CAPACITANCES: 
PLIGEONDIAEO ot Aw 3) LM, Srctusins eaters, cheretive Pemkene a hE ALLA eT tA eae RPE Gal, ppt 
Grid to filament is. so soc 00.0 el PERE bos Seen Ae, Ae ene 5.2 ppt 
ELEC EO PULQTOTUG ce ayia sete os atin ooeac nase <cette evadeoiriaae ite ie Biie ee ee 0.9 ppt 
Class B Class C 
Maximum CCS Ratings: Modulator Telegraphy# 
D> CRRUATH AV OLDA GH aetna cic tak ntsc d erm er one 750 Max . 450 max volts 
THT GRID ey GLP RG ie ia ty ails Bo oie ain ets Mee epee ine — —200 max volts 
CLARA UO RIN T'S she Maa vecsielece parte: ae eh ne aoe 100®*® max 100 max ma 
DCLGRIDIGURRENT!. Seidew Oat aie ek ecaee ee ee ae — 25 max ma 
EEGAESS UNDP UT ios en, cc's al vate te Ree rateanr ech let okece eee ea 75°! max 75 max watts 
PLAT VDISSIPA TION oi cases -e outer mei sea ciel oaicta Paton bemeereets 258 max 25 max watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
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ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

@ For maximum-signal conditions. 

™ Averaged over any audio-frequency cycle of sine-wave form. 


BEAM POWER TUBE 


Coated-filament type used as rf power am- 

plifier and oscillator. May be used with full 

input up to 60 Mc. For operation at 80 Me, 

plate voltage and plate input should be reduced 

to 80 per cent of maximum ratings; at 125 Mc, 1624 
to 55 per cent. Requires Small five-contact 

socket and may be mounted in vertical position 

only, base up or down. OUTLINE 31, Outlines 

Section, except has no bayonet pin. Plate shows 

no color when tube is operated at maximum CCS ratings. The 1624 is used principally for renewal pur- 
poses. 


eter OUTAGE (AG/DG)'S 25. oi Boo Bok eo Ey 2.5 volts 
PERE UGEENT 1. fot my Te SS SOC RE ge ek RT 2.0 amperes 
TRANSCONDUCTANCE (For plate current of 50 milliamperes) en ee ee 4000 p»mhos 
DIRECT INTERELECTRODE CAPACITANCES: 
Grid No.1 to plate (With external Shielding) yak oe te ies thine 0.25 max ppt 
Grid No.1 to filament, grid No.3, and STIdRNO Za es OM, ae TS ey 11 ppt 
Plate to filament, grid No.3, and grid No.2.................. EtG oe 7.5 ppt 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


TCT a en 600 max volts 
DC Grip-No.2 (SCREEN-GRID) VOLTAGE............................... 300 max volts 
DC Grip-No.1 (CONTROL-GRID) VOLTAGE.............................. —200 max volts 
PERRET. Dic ee eee tere: sy eee 90 max ma 
Ce eee ee) Le 5 max ma 
haved g Sd Megan ee eh ak Rea aia allelic 54 max watts 
LOT OE St. tle att ee ch ean ee ee re Ae 3.5 max watts 
EE oO So oe eee he ee 25 max watts 


euinremer ee cust Resigtance .. .\ os ac qeadn cs civ tatuerticacarcnncns, 25000 max ohms 
# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 


BEAM POWER TUBE 


Heater-cathode type used as af 
power amplifier and modulator and as ] 6 9 5 
rf power amplifier and oscillator. Re- 
quires Medium seven-contact socket 

H and may be mounted in any position. 

OUTLINE 31, Outlines Section, except has no bayonet pin. Heater volts (ac/dc), 12.6 
+ 10%; amperes, 0.45. Except for heater rating and base, this type is identical 
with type 807. x 


POWER TRIODE 


Glass-octal heater-cathode type used as rf 
power amplifier and oscillator. May be used with 
full input up to 30 Me. For operation at 60 Mc, 
plate voltage and plate input should be reduced 1626 
to 96 per cent of maximum ratings; at 90 Me, 
to 93 per cent. Requires Octal socket and may 
be mounted in any position. OUTLINE 19, Out- 
lines Section. Plate shows no color when tube is 
operated at maximum CCS ratings. The 1626 is 
used principally for renewal purposes. 
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PIRATE VOLTAGE CCID) SD Sy gee ee ee 12.6 volts 
MIBATER CURRENT fac conc, Coke mits oaitic ts ee on oes ee 0.25 ampere 
AMPLIFICATION WACTOR inci sce bce whe Dee he te : 5 
DirREcT INTERELECTRODE CAPACITANCES: 
Grid Co DIAGOr eas. acces ais 2 id arn MR aie eu ae wr ee 4.4 ppt 
Grid to cathode and heater $3.2 ppt 
Plate. 40, cathode and. heater ...c.is0.0... he ee. Poe ee 3.0 wut 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 


‘Maximum CCS Ratings: 


BOC SEEATE VY OUTAGE. < u.0), oo tot Coo kee ee ES tes is 250 max volts 
BOE RIDAVOUTAGE ecw vets ne SC Oe ee -150 max volts 
POU UATS: CURRENT? ocho cn one Re nn ene , 25 max ma 
POSGHID CURRENT Cas) scree ee ee ee ee 8 max ma 
pe Ea ERENT UOT Ct She ile Pas See etn | Bee We NE oo ee en 6.25 max watts 
poten See ISSIPATION SC  31-7..: tei ave o MeN ras Ute PaR EAR eae en 5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.................-.------... 100 max volts 

Heater positive with respect to cathode............................. 100 max volts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 


HIGH-MU TWIN TRIODE 


Glass-octal heater-cathode type used as af 
power amplifier. Class B AF Power Amplifier 
maximum CCS plate dissipation (design-center 
value, per plate), 3 watts. Requires Octal socket 

] 6 3 5 and may be mounted in any position. OUTLINE 
13, Outlines Section. Plates show no color when 
tube is operated at maximum ratings. The 1635 
is used principally for renewal purposes. 


HIBATER V OL TAGRAMAC/ DO). <5 o:<4045 Rea, Se 3 erei 6.3 volts 
TRAE RR: CURRENT «esha: inixws) gud anv dmociitiaetiin eine Mtoe Gee. hiss 0.6 ampere 
AF POWER AMPLIFIER—Class:B 

Maximum CCS Ratings: 
BOC EATEN ODPAGED (6. Maecenas one eR eet WMOn Eon ie, era 3800 max volts 
FRCP LATE CURRENT (Pet plate) Giiels miedo 90 max ma 
ELATIOMDGSIPARION (Per plate}: 2)o sui ti hoes fackcs eater 3 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode... ...............cceceeeeee 90 max volts 

Heater positive with respect to cathode.............0 0.0.0 ccc ceeee ee, 90 max volts 
Typical Operation (Unless otherwise specified, values are for 2 units): 
DEP aber V Ollave ne Coke Am ie Fe en oe en eke 300 300 volts 
PRPC tY OLCALO Maratea wich aes ee a A eae 0 0 volts 
Peaa Mis Grid-to-Grid) Voltages vate weit cen. eee 70 108® volts 
Zero-Signal DC Plate Current..... SPT O SOD toy DEN ENE oud hs 8 CR EE 6.6 6.6 ma 
Maximum-Signal DC Plate Current. 2) .i4:. ies. dota awake... 54 54 ma 
Peak Grid. Current?}(Per:unit) <2 sga oe ee 38 39 ma 
Fidte-supply Impedance: 4. 46-Suiems hard: asd ares tate: 0 10008 ohms 
Effective Load Resistance (Plate to plate).............0....... 12000 12000 ohms 
Effective Grid-Circuit Impedance (Per unit).................... 0 516® ohms 
Totalctanmnémc Distortiongiticerr pct. G ienth tierstt atta duos ole 4 5 per cent 
Maximum-Signal Rower Outp0t.s). ¢< osc4 i ccucegehenan ba cloee. of 10.4 10.4 watts 


© Includes peak voltage drop through the grid-circuit impedance. 

" Practical design value. 

® At 400 cycles for class B stage in which the effective resistance per grid circuit is 500 ohms, and the 
leakage reactance of the coupling transformer is 50 millihenries. The driver stage should be capable of 
supplying the grids of the class B stage with the specified values at low distortion. 
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POWER TRIODE 


Coated-filament type used as af 

power amplifier and modulator and as 5 5 5 6 

rf power amplifier and oscillator. May 

be used with full input up to 6 Me. 
ie For operation at 15 Me, plate voltage 
and plate input should be reduced to 75 per cent of maximum ratings; at 30 Me, to 
50 per cent. Class C Telegraphy maximum CCS plate dissipation, 10 watts. Re- 
quires Small four-contact socket and may be mounted in vertical position with base 
up or down, or in horizontal position with pins 1 and 4 in vertical plane. OUTLINE 
24, Outlines Section. Plate shows no color when tube is operated at maximum CCS 
ratings. 


F+ 


FILAMENT VOLTAGE (AC/DC) .eescce CUS eidimin we elaicce are ess Ene, Setatare 4.5 volts 
FILAMENT CURRENT...... wieiecareteneceleieve, Meme eyatabene ofc lohor EEA en ee 1.1 amperes 
AMPLIFICATION FACTOR*.............. Mie a oloie orecalere terete Tce Tah Ee 8.5 
WRANSCONDUCTANCE ... 2... os ene aicrersne CisveeN TR ME RS casio Seen teen 1330 zmhos 
Direct INTERELECTRODE CAPACITANCES: 

ee os gis RGR bate one. Ll ee Gal ppt 

SerteeOplaIMENt i... oss sss sca... AEURCTSIS Care ONC HORI oe cra eee ee 2.3 put 

SRC 85. ee, eae ee ye = 72) PA ppt 
* Plate volts, 350; grid volts, -20; plate milliamperes, 19. 

AF POWER AMPLIFIER AND MODULATOR—Class A 

Maximum CCS Ratings: 

ER SGM ay ee ee EE ce ee, 350 max volts 
MEI Pe etON ert At ee! hiner ek Ses Wee. an te 4.5 max Watts. 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: 

NN TAGE Ses de hoa vB gn Sides Oe ALE ee we ‘ 350 max volts: 
ee a hed oes ss cae ca gute cube n,.. -150 max volts 
ROE BNE re ats 28 coal dvs Od ohn so ov gd eee, AO max ma 
DC Grip CURRENT BEA LK) BE IS Sales ENR ck 8 ns Yok een EY A, oh 10 max ma 
SN ks bose oak 5, On 14 max watts. 
ESE ONS Ae ed Anema chy Coie kl 10 max watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 


-HALF-WAVE MERCURY- 
NC VAPOR RECTIFIER 


Heater-cathode type used in 
power supply of transmitting and in- 5558 
dustrial equipment. Maximum peak 

inverse anode volts, 5,000; maximum 

average anode amperes, 2.5. Requires 

Small four-contact socket and may be mounted in vertical position only, base down, 
OUTLINE 46, Outlines Section. 


K 
ANODE 
RETURN 


TS CI opens ace cf oop ara nee en ae a 3 5.0 volts: 
DEVE TIEES ite ORSON Rape 0 rr anh a om Pn on OR oe Se OO 4.5 amperes. 
PEAK TUBE VOLTAGE Drop GADBrOx eh Hae Bila Stan Bas 8 hone ran 15 volts 


@ Heater voltage must be applied at least 5 minutes before application of anode voltage. 
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_ HALF-WAVE RECTIFIER 
Maximum Ratings (For power-supply frequency of 60 cps): 


PEAK INVERSE ANODE VOLTAGE..............00cceeceee 2000 max 5000 max volts 
ANODE CURRENT: 
BECO Ca A ou et Rear rac OR UR Ey Se ks RT TRUE CS Fd 15 max 15 max amperes 
SIAC O BM NS SoA ras ne eo come te eee 2.5 max 2.5 max amperes 
Fault, for duration of 0.1 second maximum........... 200 max 200 max amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE........... : 30 to 80 30 to 60 °C 


@ Averaged over any interval of 15 seconds maximum. 


Operating Values: 


Circuit Max. Trans. Approx. DC Maz. DC Maz. DC 
(For circuit figures, refer to Sec. Volts Output Volis Output Output KW 
Rectifier Considerations (RMS) To Filter Am~peres To Filter 
Section) Fig. E Eay Tay Pac 
In-Phase Operation 
3500® 1600 Zab 1.5 
Half-Wave Single-Phase. .. 54 14004 600 Zao 4.0 
1700° 1600 5.0 8.0 
Full-Wave Single-Phase. . . 55 7004 600 5.0 3.0 
3500® 3200 5.0 16.0 
Series Single-Phase....... 56 14004 1300 5.0 6.0 
2000° 2400 7.5 18.0 
Half-Wave Three-Phase... 57 8004 950 RS 7.0 
Quadrature Operation 
2000? 2400 15.0 14.0 
Parallel Three-Phase...... 58 8004 950 15.0 36.0 
20008 4800 (hae 36.0 
Series Three-Phase........ 59 8004 1900 G25 14.0 
1700® 2300 13.5* 15.08 31.0* 34.58 
Half-Wave Four-Phase.... 60 7004 900 13.5* 15.08 12.0* 13.58 
1700° 2400 14.2* 15.08 18.5* 14.08 
Half-Wave Six-Phase..... 61 7004 950 14.2* 15.08 33.1* 34.08 


* For maximum peak inverse anode voltage of 5000 volts and maximum average anode current of 2.5 
amperes. 
“For maximum peak inverse anode voltage of 2000 volts and maximum average anode current of 2.5 
amperes. 


* Resistive load. = Inductive load. 
RATE OF RISE OF RATE OF RISE OF 
CONDENSED—MERCURY CONDENSED-MERCURY 
TEMPERATURE TEMPERATURE 


TYPE 5558 
E¢=4.75 VOLTS RMS 
NO LOAD 


TYPE 556) 
E¢=4.75 VOLTS 
NO LOAD 


MINIMUM ALLOWABLE 
HEATING TIME BEFORE 
LOAD APPLICATION 


MINIMUM ALLOWABLE 
HEATING TIME BEFORE 
LOAD APPLICATION 


ABOVE AMBIENT TEMPERATURE—°C 
ze 


ABOVE AMBIENT TEMPERATURE —°C 
TEMPERATURE RISE OF CONDENSED MERCURY 


TEMPERATURE RISE OF CONDENSED MECURY 


ve) 10 20 30 40 $0 fe) to 20 30 40 50 60 70 80 
HEATING TIME — MINUTES HEATING TIME-MINUTES 
92CS- 7856T 92CS-9030T 


172 


—————  —————————— RCA Transmitting Tubes 


HALF-WAVE MERCURY- 
_ VAPOR RECTIFIER 


Heater-cathode type used in 
power supply of transmitting and in- 5561 
dustrial equipment. Rating I: maxi- 
Ne ANODE mum peak inverse anode volts, 3,000; 
maximum average anode amperes, 6.4. 
Rating II: maximum peak inverse anode volts, 10,000; maximum average anode 
amperes, 4. Requires Super-Jumbo four-contact socket and may be mounted in 
vertical position only, base down. OUTLINE 61, Outlines Section. For curve showing 
rate of rise of condensed-mercury temperature see preceding page. 


PME ATE DEL MUSE AGEL@ seer cc Meme Ae race lere ercitelis crete seer al ela eng hue alana s Spaseie sicetielazeiioyioceie 5 volts 
Seat NATED MCW MESES EON Tirartaa ery slmnt Mrteelusrciiile ve ahs | «9 re sete re ehgtaUs en eue oy a) EL Wire 0 Snowe 9 10 amperes 
MAK ALUBE VOLTAGE DROPTCAPDIOX.) Oo cc: oe Rent ea ole w chet eho eee ee aes 15 volts 


® Heater voltage must be applied at least 5 minutes before application of anode voltage. 


HALF-WAVE RECTIFIER 
Maximum Ratings (For power-supply frequency of 60 cps): 


EP AKOINVISRSEYANODE VOLTAGE)... 60.5 :0/2vs1e ayes eee stewie soe vele oe 3000 max 10000 max volts 
ANODE CURRENT: 
Neca ODM dst cy ahi whe, de Sas isiwere @ Gieile ayors/e'a:0 sige Sctcentenens 40 max 16 max amperes 
CORALS Ce eS |. 1 NS ited | ook Nits cate si okey nierio tote 6.4 max 4 max amperes 
Fault, for duration of 0.1 second maximum........... 400 max 160 max amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE 40 to 80 25 to 50 °¢ 


@ Averaged over any interval of 15 seconds maximum. 


Operating Values: 


_  Cireuit Max. Trans. Approx. DC Max. DC Max. DC 
(For circuit figures, refer to Sec. Volts Output Volts Output Output KW 
Rectifier Considerations (RMS) To Filter Am~peres To Filter 
Section) Fig. E Eav Iav Pac 
In-Phase Operation 
Half-Wave Single-Phase... 54 2100 950 6.4 6.0 
Full-Wave Single-Phase... 55) 1000°® 950 12.8 2.0 
Series Single-Phase....... 56 2100® 1900 12.8 24.0 
Half-Wave Three-Phase... 57 1200 1450 iS) 21D 
Quadrature Operation 
Parallel Three-Phase...... 58 1200® 1450 38.4 55.0 
Series Three-Phase....... 59 1200° 2850 19.2 55.0 
Half-Wave Four-Phase.... 60 1000® 1350 86.0* 40.08 48 .5* 54.08 
Half-Wave Six-Phase..... 61 1000 1450 38.0* 40.08 54.0* 57.08 


®For maximum peak inverse anode voltage of 3000 volts and maximum average anode current of 6.4 
amperes. 
* Resistive load. ® Inductive load. 


POWER TRIODE 


Forced-air-cooled heater-cathode type hav- 
ing integral radiator used in cathode-drive cir- 
cuits as rf power amplifier and oscillator. May 
G be used with full input up to 1200 Mc. For oper- 5 5 Rg 8 
ation at 1350 Mc, plate voltage and plate input 
should be reduced to 90 per cent of maximum 
K ratings; at 1500 Me, to 89 per cent; at 2000 Mc, 
H H to 80 per cent. Type 5588 may be mounted in 
vertical position only, radiator up or down. 
OUTLINE 71, Outlines Section. A minimum air flow of 10 cubic feet per minute should be directed through 
the radiator toward the bulb and grid terminal when the 5588 is operated at maximum rated dissipation. 
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Air flow should start before and continue during the application of any voltages to the tube. Maximum 
temperatures: incoming air, 45°C; radiator, 180°C; and grid terminal, 140°C. The 5588 is used princi- 
pally for renewal purposes. For new equipment design, refer to type 6161. 


MDIATER VOLTAGE (AC/DC)? sf. U8 cou. canned otek es eee ee (BA: volts 
ET AT Car OM EET cue oo cesses) ona Costs he home son a ca ee ee 2.5 amperes 
AMPLIRIOMTIONMPACTOR co. ich. she ee en ON Oe AR: 16 
DrReEcT INTERELECTRODE CAPACITANCES: 
Grid. to plate. ics... PTR RI ee ae eae ee Se ee 6.0 ppt 
Grid:to cathode and heaters «068 occ shoes beh en eee 13 ppt 
mlatestorcathode:and heater 2™o- = ssne sas a eee Boner aca sen eee ee 0.32 max ppt 


° Rated heater voltage must be applied for a minimum time of one minute before voltages are applied 
to the other electrodes. 
° External shield connected to grid. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


DGPE GATE VOLTAGE Os ois 2 Ux aia bets Ce Rc hoe ee a ae ees 1000 maz volts 
WGA GCRIDAV OLTAGE Sos i520 0b eGie ils eesti. ae —200 max volts 
He BATES CURRENT. 2.) <5 5/4 fclek seit bight Oi Se eee 300 max ma 
POA GRID CURRENT 65.5 6 s.4ic Sood cee ee Oe ea wee 100 max ma 
PEATEAINPUTS A) oye, too 0 leis A Ga.s 4 Ue eer ce ore oe Oe ee ae 250 max watts 
EUATE: DISSIRATI OND cc a AEM alo ok bd oo howe Winans  ee 200 max watts 
Typical Operation in Cathode-Drive Circuit at 1000 Me: Amplifier Oscillator 
pleatcrey Oltage® VIE. POSTE Se basta, 4 eR ee 4.5 3.0 volts 
CLE late VOMALO MG. dsc PS nee ec aetehee Ce 835 835 volts 
TE GGA TY OARS S66 She oo so ho A we -70 —70 volts 
PLO ena resistor sOfs c,h 4 Syn ce ee Se a 1750 — ohms 
PTOMCCat bode FORistor Of S450 cn hee er ee = 205 ohms 
ADO pPiates€ arent. \..2, dis Lee cake o Wee ee ws De Be 300 300 ma 
Peer CUrromet (A DDTOR.) 2 5,4; oahuat fetes fle eens 40 40 ma 
Drive Lower (Approx) ©1001 es sear ee de oe ee ee 82 = watts 
POWER OUEDUL CA PDFOX,) cick. osc os fet tae cs oe RE 100 15 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

° Rated heater voltage must be applied for a minimum time of one minute before voltages are applied 
to the other electrodes. Heater voltage may then be reduced to the indicated typical operating value. 
é Obtained from fixed supply, by grid resistor, by cathode resistor, or by combination methods. 

®@ Required by tube and input circuit. A portion of this power appears in the load circuit. 


POWER PENTODE 


Seven-pin miniature type having 
5618 quick-heating, mid-tapped, coated 
filament used as af power amplifier P 
and modulator, rf power amplifier and (\) 
oscillator, and frequency multiplier in i 
mobile and other communications equipment when compactness and low filament- 
power consumption are primary requirements. Designed for intermittent operation 
only. May be used with full input up to 100 Me and with reduced input up to 
165 Me. Class C Telegraphy maximum ICAS plate dissipation, 5 watts. 


Go 


FILAMENT ARRANGEMENT Series Parallel 
FILAMENT VOULTAGH(AC/DO)} RUM oi Oe oe ae 6.0 +10% 3.0 +10% volts 
BILAMENT (CURRENT: ~ 5 3). Gee Gulf Ade ae ee ee 0.23 0.46 ampere 
DIRECT INTERELECTRODE CAPACITANCES: 
Grid No. F to. plate 22. eee, ee ee. Me, Be) eee 0.24 max ppt 
Grid No.1 to filament mid-tap, grid No.3, internal shield, and grid No.2 7.0 put 
Plate to filament mid-tap, grid No.3, internal shield, and grid No.2... 5.0 ppt 
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AF POWER AMPLIFIER AND MODULATOR—Class Al 
Maximum ICAS Ratings: 


Dy MLA VOID ACHE Punt fan cto cai onecaten nee cuayede caw seeks ave opetetede) Oueieusisuetliel eMuonnn Sree 300 max volts 
1 CaGRID=NiOs2)(SCREEN-GRID) VOLTAGE . 50. ..2..c. 006s ecwnosetcssecwes 125 max volts 
EELS NOEL Mey re eaten ic tse rceene tie GEMS rete rel eet nkiG are da iaie Sin tie ee 2 max watts 
PANELS S TDATION GD. « sy Uevale. ote) cor etn eee ee, 0 we to Sates dete aanolaiens olaitonssers «16 5 max watts 
Typical Operation: Series Parallel 
TEXC! TRUE RS WGI Nee So ae I gi cy Ore ny Se a 250 250 volts 
DC Grid-No.3 (Suppressor-Grid) Voltage............... 0c cece eves 0 0 volts 
MD GaG TI NOs BVIOLLALEC¢ knats. soc acerD Gd olive gobie dels otsle ee. wills! Sidiarere wees 75 15 volts 
DCGrGrid-NowecControl-Grid) Voltage... 6. cece sete eee wees -8 -8 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage. ......... 0... cc cece eee 8 8 volts 
Meroesionaleo@orlate: Currents... «occ fee cn eiueee Cele ae yd we gist cule 16 19 ma 
hiaxmaim=Siens lel) ©) Plate Current «6.002 sisG:s secon e1clelow s ele veo ote ole ele 17.5 20.5 ma 
EXO SICH CrGIid=NiG.25 OUTTOMG te. cs. sw Gibis «2.6 ok sl alare o Cle eie'e seer ale 1.5 22 ma 
Maximum-signale OC Grid-No.2 Current... 2.0.2.5. 6. ss cves cv cceucn 8155) 4.5 ma 
MAAS COMIC UAC CHEN Tey eh 0) et aa aes ae eae cheveieieiels shale chee Nee iw 3500 3600 pmhos 
iifective load hvesistance (Plate to plate) ...... 605... cee weeds wee 12000 12000 ohms 
SOCOM ELATIMOnTeH DISCONtLOM: .«cs.5 0s os occikls © ocleeeicls wel whe deeecees 10 10 per cent 
Maximum- signal Power Output ;2.. 5 sacs saciee + acdsee vee ce vgew ss 1 14 watts 
Circuit Values: Sangeet 

é : ane 4 min ohms 
IG INOs= Ci CUil EVCSISCAN CE 4.05 c.5 sale) 00. 5 sllbte o Sielelo cla-n ele ole aie Glere wets) eels ere es 100000 max aes 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum ICAS Ratings: 


Cas A DEVO UNG Boas fo oes 5 rare ores deals ts Ayah Savi ores Mire ei aariebe ov eya eid beaten s 300 max volts 
CAG RID=IN Osa OLTAGE!. 6 sci oot ois was 6 sale Glee bil Grwh os «0,8 Sie OIRO Ryeceupilen San 125 max volts 
ORG RUIN Olav OITA GH scars ics Pale te hee bk ee a SOO ORs ee Ee ETS -125 max volts 
TENG, TPES) (UST fh eV ee Sant Ronee eee ae Re ecg Se er reece 30 max ma 
DCAGRID— NOMECURRENT ¢ sinc fdioiso e865 wie Cael se + suelo Rye Glee Gee oie ehw eld 3 max ma 
TELNET LIVE, 0.9 gaaieid Ohms rea BRAG SEIE SCR See RIE rar cr Poe oth Sar Nr ome 7.5 max watts 
RAD INGA: LISTE 2/5 Sie Ra Bio me rete er rey rs Ere 2 max watts 
EID TS STEAL ET ON Gs a. tor ones cand Saha cs Nye deter tae ahatar tebe, Liloret so) Saal ener w eeto ess 5 max watts 
Typical Operation: 40Mc 80Me 
Meret CC ENOL A IONE ste thes 5 isc RS Ma seed ay au alalen 6) Sela bude s at OH Sue oysneMedeyelaus 300 300 volts 
MDAC CG TCI ESE HBN OLCA LE ee eg which aches dedi a ue rates 6 Shas was oyenseae  onete es 0 0 volts 
WD OAG rid oNOCRV OlLAGE®. Lig lak He hs ie eee neti oe vs TER aMe ee oes 1455 75 volts 
BOMBS CIC SELCSISUO Iss Oley Asta ae eS elec roto Dv Seale Lata na ae ghroLobe eats 32000 32000 ohms 
TOXC: (Gini EINI@ arly WAGERS near cE ROR ne ange Ca ea eae ee en —45 —45 volts 
ORAerId= NOM ereSISCOL Ole .65 ac nite le lee mies terete are ay arttate dete e es 6 sce 80000 30000 ohms 
PInOIMCACNOGEsreSIStOL Ofer 6 ie org iacee 0 4 sride wi Bie eroce esi gen sebere oe Bios 1400 1400 ohms 
aaa HaGetiG= NO lee VOCAL Oe eet Me Peek end heres ero Idea Ng Sah es aye GU OI ears 65 65 volts 
SEG, Tennis Cuvee eve a inacigAile, 6 oer se ARS ENC ane TE De,” 5. et a we 20) 25 ma 
OMG Oe OSCR UITONG = sic tks dit Seats Gr coke er abowhs Gia laiie. oS ae ae weeareed os 7 7 ma 
WD OuGud-No-t Current (ADDIrOX.)\. 8. ose. cee eerrs oltele wlece je ete ae ve ee ew eS ma 
IRE Or ICA DDTOX,)  . coe wlvha. detest sone wie toe Sos wheeweglade > eae ord ae 0.2 0.3 watt 
aie OUONtIEE CA DDIO%s) or. ate rae ene Seo ses ah cme ae es D4 5.2 watts 
Maeiiletowern Output. CADDLORs) srs ceatinere s v.c)e cece dees Raialetote Fie bis) 6018 /e 5.0 4.5 watts 
Circuit Values: tae i oe 
; ca Se 2, : min 
Mele Nase GIlCUIG  eSISCANICO. ; 2 tas cc base cetera cle che sneer cine te ols ray 100000 maz aniis 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 


the carrier conditions. 
® Obtained from separate source, from plate-voltage supply with a voltage divider, or from series re- 


sistor of value shown. 
@ Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 


FREQUENCY MULTIPLIER 
Maximum ICAS Ratings: 


OG ETAT EPRICE TA GOEs at ee 5 ot oa eel oreo al ails lsicaitel che temal ats ial aristiel obiailel one-point ouenthete aie 300 max volts 
ey GRIGIO NOs eV OL TAGE atoectovs cc ted creietele ernie Gud we Slat 6 tet er mle wi enaie) sree aballarte 125 max volts 
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DC GRID-NO:1' V OUTAGE 3 \¢ 2 Sie ho chaeiae 9, pelea oa eae ae eae ae -125 max volts. 
DC. PLATE CURRENT ED F480 UTI ee Se ee 30 max ma 
DO GRID-NOT CURRENT 9.0 ghd Pie aie 5, Oy, Lh 3 max ma 
PEATEEINBUT 6." sai ais Shere dee Os eae OS ates SE te ee 7.5 max watts. 
COBEN CLINE UP choysiaicts alae ton ats tirana ati ate UC OG acta a ee 2 max watts 
ERATE IISSIP AION. su Sachs ss delicate ale HO ne Oe ee 5 max watts 
Typical Operation at Frequencies up to 80 Mc: Doubler Tripler 
Ey EAEALON VOLE O Jct city's) 5 6%, MURucn (ai WAGs ans aR AOE re Out 300 300 volts 
PDO NOs: VOlUA Cer te enact tc eed eu Lane eke 0 0 volts 
Bread No Ziv oltageen (2060), eile chee ten te ee een 75 75 volts. 
Bram Series TESIStOL OL. . |) ac awiex sd aye ool a ee 41000 41000 ohms 
POSTAAIN Gy V OL AU OS ns rica 9:3 Odin oa See ee ae —125 —125 volts 
Pronnong-Noll resistor Of hc ccreaeee Fae eo ts Pe oe nT 68000 68000 ohms 
Promiéathode: Tesistor Of |) fa... sc neat aot naudae dae ee. 4100 4100 ohms. 
edie Ie) Grit NOck: WOltage i) hi, . an oa eee Mee de. 160 160 volts 
Pe Bin te CUErenG / 2M Aes so Bae oS cian cee Rd Ee eee ee 25 25 ma 
US SE TAT NOs GULP ONG iS. c. ots doe A ori oes ReWa wie ATES belo ae 525 55 ma 
De Grid-Novwl (Cutrent: (A pprox.) isieraccidave cee ae A 1.85 1.85 ma 
PIN IUE  EOWEP MAD DEOL IG osx cca vie ona a ee Redo A 0.75 0.75 watt 
Power OutpuetA pproxe)li.'. 41» ata ceididl ov wich ta ed ikacla ee oe 4.2 3.4 watts 
DaetubRower Output (Approx) 7 sane oe ao one 355 PASE watts 
Circuit Values: oe A 
: Be fares ; min ohms 
Strid NO.l-Circeit: Resistance... 0/4, 3 3d)u uae cae ae ane Goa ee ee ence ae 100000 maz ever 


© Obtained from separate source, from plate-voltage supply with a voltage divider, or from series re- 
sistor of value shown. 
é Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 


OPERATING CONSIDERATIONS 


Type 5618 requires Miniature seven-contact socket and may be mounted in 
vertical position with base up or down, or in horizontal position with pins 3 and 7 
in vertical plane. OUTLINE 8, Outlines Section. 

For operation at 165 Me, plate input should be reduced to 90 per cent of max- 
imum rating. 

For series-filament arrangement, filament voltage is applied between pins 1 and 
7. For parallel-filament arrangement, filament voltage is applied between pin 5 and 
pins 1 and 7 connected together. In series-filament arrangement, grid-No.1 voltage 
is referred to pin 1, and pin 4 is connected to pin 1. In parallel-filament arrange- 
ment, grid-No.1 voltage is referred to pin 5, and pin 4 is connected to pin 5. 

Plate shows no color when tube is operated at maximum ICAS ratings. 


AVERAGE CHARACTERISTICS 


TYPE 5618 

Ef=6.0 VOLTS DC 

SERIES FILAMENT ARRANGEMENT 
GRID-N22 VOLTS=75 


(a 
te) 


N 
° 


3 
GRID-N2t (I¢)) 
MILLIAMPERES 


° 


PLATE (In) OR GRID-N22 (ica) MILLIAMPERES 


400 
PLATE VOLTS 
92CM - 688IT! 
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MEDIUM-MU TRIODE 


Pencil-type tube used in cathode- 
$ drive circuits as rf power amplifier and 56 7 5 
oscillator. Designed for use in coaxial- 
K cylinder-type circuits, it may also be 
H H e . . 
used in parallel-line or lumped cir- 
cuits. May be used with full input up to 3000 Me. Class C maximum CCS plate 
dissipation, 9 watts. The tube may be mounted in any position. OUTLINE 65, Out- 
lines Section. 


ee POPE BOE (ACIDIC). 6 cea wa ets ccs. cece en ale eee es 6.3 = 10% volts 


SRPMS RESET A ks hile eae ee EN 1) POR EOE SD Cees On135 ampere 
ete emer ANICAES ray, (Sahn ey. Alp tie iee eshigtal lalor o ee Oke We sos 6200 pmhos 
SMe RCA ION MT ACTOR CR! 2.0010 abhi ey S's too slat WEG de Oh edhe tka ok 20 

Pe ESLSTANCH, (A DDIOX.) P< ckelSid ois a «co ofds OE. Gene c Ca wa Oa vs 3225 ohms 


DiREcT INTERELECTRODE CAPACITANCES: 


Cy SE Oa SN amin ec 1.4 ppt 

Eormomensmode.and heater. 6. sch sc vs Cok cewoe ee ck clon wads Pa) ppt 

Boreraroncathode and heater so... -oiss is «ce ons me hechicd bbc aie mee eciron wk 0.09 max wpe 
* Plate-supply volts, 185; cathode resistor, 68 ohms; plate milliamperes, 24. 

RF POWER AMPLIFIER AND OSCILLATOR—Class C 

Maximum CCS Ratings: 
eee T ACE yh rr SERS ae re Go Py ae eld ft 300 max volts 
PMR OI NGI 0 cl ce Leck eee Oe eee oe ek a ee ee, —90 max volts 
IRE EMEC ELTON To 62508 1 aps hv I ie rage by ay ame. 30 max ane 
Bee MMRECORURE EN Eten. 1felsel. Ah kK TO ei aie ole olde hee LO Gee 8 max ma 
ORES goa jlo a age, 9 max watts 
eaeee MER CP ATTO NC ot Ps ao Eh Lo SESE NN fected el Sa ats 9 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................cccccccccves 90 max volts 

Breater positive with respect to Cathode . 2.0.0 .16 <.0.co.e see o:d's/acaceletssenavare oveve 90 max volts 
Ee AED Es SEY AU ARES NIPESECA TURE ie grat. sos farce avis i nlaiebenih ols Gulotahellc Gl susvne Poladelle Mihandveteies so 175 max XC. 
Typical Operation as Cathode-Drive Oscillator at 1700 Mc:® 
eR BNR SM he. Hh cies 0 she Ns) ah ch ol hal Phat reiieiic er oho? wlth cfichwhergs Grete’ «a etohd ohdls 120 volts 
TEN EON a oc otis char eave tas tectote a ale) ute 'o arate "GRira’ a graltatand tate tetatendeeerar Bors —8 volts 

MMM TIGRE CRSEOD OL o. piles © oho tos wis a Weg wake ee oD ee ch eee oiles 2000 ohms 
IOXG, LEED Cue e Ue capone is: tc I tol Sia RARE i eee ana ea ara AM IR ean 25 ma 
Ree EO NIE HETIL CA DDTOX) ). 6 oa nnd. heres, bac plaseie Wave ch due et aslo ald own hes 4 ma 
Pee RIA DLO) eee os, ois Sik ee wth hs kre decid bona ve Mune adelok cas 475 mw 


"In applications where the plate dissipation exceeds 2.5 watts, it is important that a lArge area of con- 
tact be provided between the plate cylinder and its lead connector to provide adequate heat conduction. 
® At 3000 Mc, and with full ratings, a useful output of approximately 50 milliwatts may be obtained. 


AVERAGE CHARACTERISTICS 


TYPE 5675 | 
E f= 6.3 VOLTS 


140 


PLATE (I) OR GRID (Ic) MILLIAMPERES 
@ 
oO 


120 160 0 
PLATE VOLTS 92CM-7343T 
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POWER TRIODE P 


Forced-air-cooled heater-cathode 
571 3 type having integral radiator used in 
grid-drive circuits and in cathode- 
drive circuits up to 220 Me. Class C : 
Telegraphy maximum CCS plate dis- H” LEH 
sipation, 250 watts. This type may be mounted in vertical position only, radiator 
up or down. OUTLINE 74, Outlines Section. A minimum air flow of 18 cubic feet per 
minute should be directed through the radiator toward the bulb and grid terminal 
when the tube is operated at maximum rated dissipation. Air flow should start be- 
fore and continue during the application of any voltages to the tube. Maximum 
temperatures: incoming air, 45°C; radiator, measured on core at bulb end, 180°C; 
glass, 180°C; and grid terminal, 140°C. 


RABAT ER Wy OL TAGECACY.DC),.0% 05 Wail. os 4 ek, CRU ce BLE at eee nae 3.3 -=80ma volts 
ERA POR CURRENT ss: 0c atiny Byer ttc hen, Wer SBA bbe, CARRERA eateles bc ee to amperes 
METIBICA TION KOTOR ® <I ck wacko cel aan Sennen eben aie. eee 25 
DiREcT INTERELECTRODE CAPACITANCES (Approx.): 
ROT ICLRL OAT EA UG DAN eer oh eR cin Ewe e,' ba ewer ad ae etc AUS ee RN nas oe 10.3 put 
Cuidstocathode and sneatecs © .cssiasu: Bd een onde eee 26 ppt 
Fiate:to-cathode and heater... Ses eae ee ee ee ee ORS ppt 


° Heater voltage must be applied for a minimum time of 2 minutes before application of plate voltage. 
* Plate volts, 1000; plate milliamperes, 150. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 


DOP GATE MORENGES Sel dchen Ge Xs eWeek Oe ane ee A 1500 maz volts 
O7 GRID WVOUBAGRO Eg Aei 8s. 2 Dos teeaths Ain tie athe te Mica bk aaa og 2 le —250 max volts 
ID CREVATE CURRENT (05. 0... 5001). Brttecuunnt oS ae ene Baie ante 300 max ma 
DC“ GRID CURRENT 2.45 « ..: Disuctua DO eAN Le Gh a een ae cet 50 max ma 
GATE ANEUT er per ee. oct oe 2b VS Ce olan Rar ners Rn | WAn ee Lup et ie 450 max watts 
ATE DISSIPATION. c6.°5 Say, cit oe OE IN) Oe a iilet ? Vee PA 250 max watts 

Cathode- 

Grid- Drive at 

Typical Operation: Drive 220 Me 
Ger late Voltage ti awss gh RET ee eek ed Pei ee hea 1500 1500 volts 
DSCC aM OMA GO ba git vi. af Remtuy iM chee a oe ead Tee a wade tee -175 -175 volts 
From cathode resister tof: 60) xchat annkenwiee.Wa fauiwa ficecm de ae 510 510 ohms 
Pegg l Glide VOlALO\ . , (2.10.08 eR ee. au eee he 210 210 volts 
MOCe taterGUrrent..1.40. 4 tic ca tote ee ee ee 300 300 ma 
DC rCme Carrenk (A Dprox.) sca ued en ee ea 40 40 ma 
Driving Hower (Apprex.) soc. Poa ae ee ee ee 8 65° watts 
Ow cMmOulput: (A pprax.) oid oso ade naidan nae eee ee ae 290 325 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

6 Obtained from fixed supply or from cathode resistor of value shown. 

* Required by tube and input circuit. A portion of this power appears in the load circuit. 


MEDIUM-MU TRIODE 


Premium subminiature heater- 

571 8 cathode type used as rf amplifier and 
oscillator. May be used with full input N¢ 

up to 1000 Mec. Class C maximum 
CCS plate dissipation, 3.3 watts. Tube no P 
may be operated in any position. OUTLINE 3, Outlines Section. The flexible leads 
of the 5718 are usually soldered to the circuit elements. Soldering of the leads may 
be made close to the glass stem provided care is taken to conduct excessive heat 
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away from the lead seal. Otherwise, the heat of the soldering operation will crack 
the seals of the leads and damage the tube. Plate shows no color when tube is oper-. 
ated at maximum CCS ratings. 


Met VACLAV ACOINIPA GBI AC/DC) oo sun syns euotoysss.oceueilelsascsusieveielevene.evsveueue. aus ene iegsussé.eccunie » 6.3 volts. 
TENE TIEAS, (CUTE STDIN Era se TSP RMT ee Sa Un PU le 0.15 ampere 
SUAS ONDE CRAIN GHYSt tt er uit Sayin eee sn US MUe sit aii ueystate Cnetee mee Piet ce cote i 6500 prohos 
Mis LET ACLL OND HVA CLOR © > 5.50 vgousie, ous eeseesa «1fe).6 ie 10's <e snd’ Wiessolione fe Bekele A habeas PAN) 
eA aBLUE SI SIUAIN CHIN CAD DLOXs) © se cue suscsttosiolat aie s ssvisieis assis « os PR Te Gee 4150 ohms. . 
DiREcT INTERELECTRODE CAPACITANCES: 
GACELORD LA LORE ee a hho suh bos Too ced Gana MPA eee Me kaate tease laces 1.4 ppt 
Giidetorcathode and heater)... We uckene do palate ete bea dtc do nee ppt 
PateRconca THOME ANG: HEA tET, aus, <seataye iets shenal suis: sve ahEige) oseilod atone ® ec clidae le levaysiel sire 0.7 ppt 


* Plate-supply volts, 150; cathode resistor, 180 ohms; plate milliamperes, 13. 


RF AMPLIFIER AND OSCILLATOR—Class C 
Maximum CCS Ratings: 


TES OES AV AOI DA GR trie 50h 5 feresa tot anti-n ordi ouoatie evel bvcollsl once dewauollo/epedevero Aieveie: sheues fie.aws 165 max volts. 
KG, GRIT) CLO NCIS), ait IRS © aa eae te ea ae os er eae et —55 max volts 
OME AT NRE AOURREN True 6 c'c.croh tite este oo, see 6 81S:%, PENETRATE Ue See es 22 max ma 
I OMG SOUR ESN Deus fucose uc SMS S sicio and Sis Wa aes, RR GAM OT RS ee Be ee 5.5 max ma 
RMAC MDI SSMPATIONG otek SE os so POW ESRD ERT SOTE RARE CD HO eS en SM 3.3 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. .. 1... . ccc ec ee ces 200 max volts. 

Heater positive with respect to cathode.............. cc cece c eee c ees 200 max volts 
TBXODLTE “TRTDIN IBLE COD ES ei ae Inns, SP or gaa a ere” 250 max °C 


Maximum Circuit Values: 

Grid-Circuit Resistance: 
HORICAEROME-DIASOPCLA LION aie cits onssseor hoes beaks oie e aicnciee seat rpiemee ees) se 1.2 max megohms 
HOTMIKEG = DIASIOQDCLA GION ercle-oig) sealers Osho oars ete oleisis et oreo Sisco cree ses eee 6.6 Not recommended. 


PLATE (Z,,) OR GRID (Ic) MILLIAMPERES 


PLATE VOLTS 92CM-7848T 


BEAM POWER TUBE 


Nine-pin miniature heater- 
cathode type used as rf power ampli- , 
fier and oscillator and as frequency 57 63 
multiplier. May be used with full in- 
put up to 50 Me. For operation at 175 
Me, plate input should be reduced to 80 per cent of maximum rating. Class C 
Telegraphy maximum plate dissipation, CCS 12 watts, ICAS 13.5 watts. Requires 
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RCA Transmitting Tubes 


Noval nine-contact socket and may be mounted in any position. OUTLINE 9, Out- 
dines Section. Plate shows no color when tube is operated at maximum CCS or 
ICAS ratings. 


POAT REV OLTAGE (AC/DC) juin tc cewh aot Gee eine Wukaeh DEMEE CEE Een 6.0 + 10% volts 
PIURERE CURRENT 1:19 00.) U5. «wis chirk wea in eieee at Ce Le ee ee 0.75 amperes 
PER ANSCONDUCTANGEN S10 )0). 5 Tenluighalh Woe, & rs teatne iiura et Ge Te Rn ee Rae IL 7000 umhos 
RA ACTOR, | Grid No.2 to Grids Nols: oye fds one eee ace cee eee 16 


CUAGNNO et DIBGC coc oe wcinnre ts bt hee eee 0.3 max ppt 
Grid No.1 to cathode, grid No.3, grid No.2, and heater............... 9.5 ppt 
Plate to cathode, grid No.8, grid No.2, and heater................... 4.5 ppt 


* Plate and grid-No.2 volts, 250; grid-No.1 volts, —7.5; plate milliamperes, 45. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Maximum Ratings: CCS ICAS 
PE EUATH NV OLTAGCH recs eu at  ek ite) ane Ad 250 max 300 max volts 
DC GrRID-N0o.3 (SUPPRESSOR-GRID) VOLTAGE............. 0 max 0 max volts 
DC Grip-No.2 (SCREEN-GRID) VOLTAGE.......... SAL eD, Oe 250 max 250 max volts 
DC GripD-No.1 (CONTROL-GRID) VOLTAGE................ -125 max -125 max volts 
AGRE EATH CURRENT. 2 pn 0) tera ae aay arene We ya eee 40 max 50 max ma 
DG Kani N O.2UCURETNT 56.5 sh oie css eck ee Mae 15 max 15 max ma 
De SGRIDING.LICURRENT S70 (et SU ie eet ie 5 max 5 max ma 
1 PTGS SIR ag 3 cde oS ER nL ge Nt i eM ali Bd ied 10 max 15 max watts 
Retin Cn UN PUT S21 feta A oath Ral nk AOI Bee) ae mee 1.5 max 1.5 max watts 
AOC EMD ESAT AION GS a toc, te kA a ae oe ey, alent ee 8 max 12 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 100 max 100 max volts 

Heater positive with respect to cathode.............. 100 max 100 max volts 
BULB TEMPERATURE (At hottest point)...............00. 250 max 250 max at 


Typical Operation at Frequencies up to 30 Me: 


DCW late Voltages esr pects ee eee ee eee 250 300 volts 
ELEN Nome Bata Ne oc oo bin eg Adana ec Pee PO Ee Connected to cathode at socket 
PES CMOENO TV O1CALC © 5 8o eed: ad ee 250 250 volts 
DOMOMAUNG A MOMALCSG . 4. cod et cderck eee —39 —42..5 volts 
From grid-No.1 resistor of............... oe ee 39000 18000 ohms 
Peak ir prid-No. bey oltagen. i. oo tee ety pou ead 46.5 53.5 volts 
DO PEA ake: CULT OMG ERS ooo Ba aves an cd) ee ce ee 40 50 ma 
De Gad Noe wourrent.s las ods ook oe hes oh 5.6 6 ma 
DC GndeNo:t Current (Approx:) ose ee eee 1 one ma 
Driving ower approx.) .:F . 3 fy Mord be eee 0.05 0.15 watt 
Userul’Power Output CApprox:) 6 iiedsstiuicn es che ae 6.48 108 watts 


Maximum Circuit Values (CCS or ICAS conditions): 

Grid-No.1-Circuit Resistance................. eT SPER CARE Tash 0.1 max megohm 
@ Obtained preferably from separate source modulated along with the plate supply, or from the modu- 
lated plate supply through a series resistor. 

6 Obtained from grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor with 
either fixed supply or cathode resistor. 

*" Measured at load of output circuit. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: ay CCS ICAS 

DOE EATEN VOUBAGE .ct)0).o-5 54% eRe ine tees 6 Hl ee 800 max 350 max volts 
IC ARIDAN.O.3. V OLVAGT ocho e bi We al sa eld, as ado ved et 0 max 0 max volts 
WCC GRID-NO.2SVOLTAGH cin yn <yc) odds sc ask Ga aan eee 250 max 250 max volts 
DC Grip-No.1 VOLTAGE..:........ ee toy Seat en -125 maz —-125 max volts 
DC PLATE CURRENT... .: Perera phates Ai pues, Rte rc AR 50 max 50 max ma 
DC GRID-NO:2 CURRENT itil eerie a bag tes, el eee 15 max 15 max ma 
DE LGRID-NOACCURRIINT 4g ahs siesta 5 max 5 max ma 
EEATE INPUTS! tic ca: tons v ck Gh etna crite eC ee 15 max 17 max watts 
GRID-NOLZELNP UTNE Jee aes ae Piece eteta ts interne 2 max 2 max watts 
PUATR DISSIPATION Go (Fs PE Ae ire i a alg Is 12 maz 13.5 max watts 


RCA Transmitting Tubes 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode.............. 100 max 100 max volts 
Heater positive with respect to cathode.............. 100 max 100 max volts 
BuLB TEMPERATURE (At hottest point).................. 250 max 250 max °C 
Typical Operation: 30Mc 50Mc 30Mc 
Be BEG VITA PC |. there ce cts cece keene eases 300 300 350 volts 
(GRE LISTS 33. Sins Eye i i EAE a ip Rr Connected to cathode at socket 
Dy CsGriG=NO-c LV OltATC. ws cee ese os ew wee 250 250 250 volts 
PrGrGrid=Nio:ts VOltAZCO.. 6605 ccc canis ee eee tee -28.5 -60 -28.5 volts 
Krom corid-No-1 resistorOf? 6 's.5..5 2s +. +. 6s 2's 18000 22000 18000 ohms 
BeakerbnGrid—-No:t, Voltages. ci.,..a8e se. tas cae 37.5 80 37 volts 
Cpr aCen@UlrON Gir a cn Scot en Cee es Nees 50 50 48.5 ma 
GPG NO von UITON Gs. 8.-..-5 cee ee ee ee es 6.6 5 6.2 ma 
DC Grid-No.1 Current.(Approx.)............... 1.6 3 1.6 ma 
Driving Lower CA DDIOX;s) Hos «foie sg vise tn eee 0.1 0.35 0.1 watt 
Useful Power Output (Approx.)..........-. 0005 10.38 (i 128 watts 
Maximum Circuit Values (CCS or ICAS conditions): 
RIN Om = CALCU ALCCSISGANI COM rr ais chive cg oseta ose seieiie ss a ale aie muciel = aut, e'e ese 0 0.1 max megohm 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used provided the positive peak of the audio-frequency envelope does not exceed 115 per 
cent of the carrier conditions. 

4 Obtained from fixed supply or from grid-No.1 resistor of value shown, 

® Measured at load of output circuit. 


FREQUENCY MULTIPLIER 
Maximum CCS Ratings: 


Ney AE My OECTA GUE c cect lay anciio’ Sesion tire ales crestor o's (orb one) StH otapan 9) «lens S Moraga fan! ore 300 max volts 
Ry OTGrTD TU SING) Eos IVI ORS TEA GES fio 2 eco cetie lous \G) fu occtialce wil vate pei woties ware) sibura es oceigs« i aatias, Wielie: 6 0 max volts 
ORG ENON VOLTAGE oo his ele) eee lt nieve tutte seis velsite elie dorelel areas w shisle ere lie (6 250 max volts 
Oma NOSE VOLTAGE: . SN LUA, 5 ae serene eee oedin a loletal st ones etetce terme, aan, Svs -125 max volts 
SES) Oe TA CUES FONG Tet ie ca leviet ens: erp iedees tate ter ds Loire Nella ole lalio jetta 8 6 \s-s) le olin arg tints tarts olay ahs 50 max ma 
PD GEC TDE NOPE URRENT | c.c.5 Gre ein viele ls oso. ere We ore 0 6 fe aie relte pie o/lalm m s¥eiets mie) ms 15 max ma 
HAS ANG TTDI NO SLI RRR ENT 8 oo co.cc cue 01. guriele bee olaiareinla «ie wgeeire bails © @ wheather eyels 5 max ma 
a AA ING Er MN ME Sk he 2S rains vo Fay vsidnpaiaise dodenenegeeras ele is oiche geile! oye 8 syere egestas sivesiife 15 max watts 
Gee NO re MUNI UT DEE om os iaute Go Tec egoeea oo Sune etout noone ces syslle ocesicer sie gststte ea: e gake oleae 2 max watts 
NPAT EEDA TL ONO fase ocak (ocel Ps-6 ualsPes os se. ela e © seus ensunlle sols auniiriueieaeintts Bimile: alles 12 max watts 
PEeAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............-e essere tee eeee 100 max volts 

Heater positive with respect to cathode............see0ee er eee etree 100 max volts 
BULB TEMPERATURE (At hottest point)..........- 0c cee n sewer nee e eer ees 250 max Ae 
Typical Operation at Frequencies up to 175 Me: Doubler Tripler 
MOREL V CMV ION GAD CMe trae ster aloes Cale coe, de oe lanfe's vellh. ails) cuetet’e WM, milelieria rea 01s 300 300 volts 
(Gakdl IIB 2 SAS nee SR ee Ie ae ae IERIE reo Se aera arto Connected to cathode at socket 
ONG ELC Ns VOILA ZC ets cic cakresalere ie te 9 ier aracaly erate) shevonsieieliave- ce) elieSe misses 2 * volts 


TYPE 5763 

Ef =6.0 VOLTS DC 
GRID-N2 3 VOLTS =0 
GRID-N2 2 VOLTS =250 


fH 
Uw 
Se 
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as 
za 
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PLATE (Ib) OR GRID-N2 2 (IC2) MILLIAMPERES 
iM z 
fe} 


300 
PLATE VOLTS 92CM-7160T 
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DC Grid=Nostlev oltage Gra: soi vcs cao letra rie are aera reat sears -715 -100 volts 

Hromierid=NowWeresistor Ole sence sie stete ee cicereiarere sicceiee iste acs 75000 100000 ohms 
PeakprenGrid=-Nodav Oltage ge ter aretha eee ore atee 95 120 volts 
PP CePiate: Curren ti ccgsictsssvs tea ech chet none  orabe easel aero eiarstanenes eee oer omens pene 40 35 ma 
PO) CAGTIGd= NOt CUTTONG cane tres cence eee rate retire CHT nasal nee 4 5 ma 
DCrGrid=NoslsCurrenta(Approx.) me nuietsg rcs orhcieccito seorcertertoretre iets 1 1 ma 
Drivin eeeowericA DDLOX) i siacsas: eosin gears ace ee area Ie ieee ee 0.6 0.6 watt 
UsetulbbowersOutput CADDIOx.) ae cian cose come crnic ice eterno : Paral 1.38 watts 


Maximum Circuit Values: 
Grid=Nosl=Circuitiesistamcen racy arse. teicacesds cca toned sxe giotes renee we ioe conor eran ears 0.1 max megohm 


* Obtained from 300-volt supply with series resistor of 12,500 ohms. 
6 Obtained from fixed supply or from grid-No.1 resistor of value shown. 
® Measured at load of output circuit. 


POWER TRIODE 


Forced-air-cooled thoriated-tung- 

57 8 6 sten-filament type having integral ra- 

diator used as af power amplifier and 

modulator and as rf power amplifier 

and oscillator. May be used with full FM 

input up to 160 Mec. Class C Telegraphy maximum CCS plate dissipation, 600 

watts. May be mounted in vertical position only, filament end up or down. OUTLINE 

75, Outlines Section. A minimum air flow of 140 cubic feet per minute should be 

directed by a blower to the radiator and seals when the 5786 is operated at maxi- 

mum rated dissipation. Air flow should start before and continue during applica- 

tion of any voltages to the tube. Filament power, plate power, and air may be 

removed simultaneously. Maximum temperatures: incoming air, 45°C; radiator, 
at core, 180°C; grid and plate seals, 165°C; and filament seals, 220°C. 


F F 


BuIA MEN TOV. OL DA GE (AG /1C)/ 44s: alctlen catean chen a: eae serail e Soeevctl une eirceus, Cre tr On seein 11 ORG volts 
DRSTEFABEBINGT AO WRITING 3 og oy ccs, arceik te ahayierto Wie. she pee Waltons SLO A wrwirea era: ie ieee 6 END Ce eee Ute 12.5 amperes 
EMGAMENT Oo RARTING CURRENT. cs 5 c:susi's ectss! visxo, osisvsisie atsivecereisie e216 6 keer ar eienchtts 50 max amperes 
AMP BINICATIONMUAGT OR ® 5/5/50 4 Mra ee oh a. a olatele 4 Suerb bons Slese, Seu eRe ers Re 32 
DIRECT INTERELECTRODE CAPACITANCES: 
TIE TO PRC oro ns 6 5io os Vek Oe AF 00k ba 6B erdes « Urbs a Stee renee a 5.3 wpe 
Crrid=toy filament d=ta piso cron cuss cece ol ec¥ ree elas wie 0 or8 a ae ee 4.7 ppt 
Plate topilansentmid-tap)s =.4 seis sa clea elses esis « ss, siape lens 6 oie sreeerel eheeteters : 3.8 ppt 


* Grid volts, —25; plate milliamperes, 200. 


AF POWER AMPLIFIER AND MODULATOR—Class B 
Maximum CCS Ratings: 


ID) OR EAT EMV OLA GE torte art, rele one eee eae tate eRe TS LOG al cocoon e ra rte 4000 max volts 
NUAXIMUM=SIGNADED CePLATE CURRENT. aiicee bathe cine eee ene 500 max ma 
MAXIMUMESIGNALBE LATE ELNP UT mia tang sche nce testis aia nen irre 1500 max watts 
EAT He ISS RPATI NMS ob tehy, Se ohetcer Rel Sewer Cee eae Bec liie B easiele tee Eee 600 max watts 


Typical Operation (Values are for 2 tubes): 


Oe IACCHVIONtAR Os tie dr aerate ethes SOEs toe entae eae eA ees EE Ove ee 3000 volts. 
DCUGridsVOltagepy Galette ee ete te ee te eee er oe —95 volts 
PeakvAh Grid-to-Grid.V oltage: cs. ent oS ORE ee En 470 volts 
Herorsignal: J) Cel late Current jo ates pa teh kd oak Glows) eee ee 75 ma 
Maximum-signali) C1iPlate Current tees ene a 800 ma 
Effective Load Resistance (Plate to plate). .......... ec cece eee eee ees 8600 ohms 
Maximum-Signal-Driving Power. (Approx.)........ << s0<.e6vs o<p0sccses cee 30 watts. 
Maximum-sicnalaPower Output, (Approx)... ssc eee eee ee 1640 watts 


™ Averaged over any audio-frequency cycle of sine-wave form. 
t+ Grid voltage is given with respect to mid-point of filament operated on ac or de. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Carrier conditions per tube for use with a maximum modulation factor of 1.0 
Maximum CCS Ratings: 


DC_PLATH VOUTAGH pico tte er eheietere erates Bishaserd erore eee ete te CIO OT ‘ 2500 max volts 
IDCIGRID VOLTAGES. ..616 so eisiecleisiee ce RPE. era ee, os Saree or aabatel eve tarere -500 max volts 


‘RCA Transmitting Tubes: 


SARAMEL EPEC CRUICII D5, cl 3:80 green hed ee c FR d TS Sea PeRe tears 5 400 max ma 
eRe MU ECTEMCNUICIIINGT Y, *. Soc fH da bcc fie oeoetne wolee te ee wavueee PRE Re ae here re 150 max. ma 
ER eNO nS ged ad dlc OEM ane du de DRC R EADS C4 Oebaus we eeeeee : 1000 max watts 
PLATH DISSIPATION...... Saleh cue eee e eee aici Sires! dus ela ere erenete ici ele are ate © vl 400 max watts 


Typical Operation: 


TPO RPIAte WOlLagE: ... och. ee oa didn SO Ago Gade ooworeS sferekevedsle SOCROOROC 2500 volts 
DC Grid Voltaged .......... Srotter ehiclisl Mas cae WI Cree aig seere haat eet eae ae c -350 volts 

Sete EIELEHIALOPLOL ..0c Sas Sve kv oe Oe eae een eaw eb eed ee ae 2600 ohms 
Sarre OST OLGA ON. <8. cic vuc 8 ha ale 2k HAE oko si OPA E ORG Ra ba De vetad 6 : 620 volts 
UME REMC ITF CH GR irr a 8 8 oe fold. eed ie ecb o HH EO HOE Sed ewe tee ee 400 ma 
Petes erates LT OIC CA DDLOKi) 205.5! cere cvs sos are Ca eves rv si eiwheednes ae 135 ma 
Driving Power (Approx.)......... GN LST Soe Wav RP MEMENTO OUR UP era el of ON hal atate a 75 watts 
POW CtAO UCD UGE CAD DLOK.) see cutie hace ER dl Mk DA a Ht Naa deere New 810 watts 


6 Obtained preferably from grid resistor of value shown or from a combination of grid resistor with 
either fixed supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


OU OS ON UNCC OSA ah se pei i ae Ne ee 3000 max volts 
IDXC: (CHESID WW@eT Oe) of ais 8 sere tees RCM Sree se ea ovo oer eer ae -—500 max volts 
DORA CURRENT at snita oars tei nee «ete Oe a ie ee einai s 500 max ma 
ED OC LUEE EO UVRISN Thay cs rosie o-oo) a0 oh cteole iovieneu oocere done Pen che Tore oreceh enei oo lense eno.6 Ai ealatoleve bus 150 max ma 
HEA TEGPUNBUD @ niaics oi sine «8's cee ee Dialonelotels ethene Wefeagerwuectas ofer eral eslaccoaloieete . 1500 max watts 
PALE OISSIDATION: sie ic. ¢ 0,0 s: 0.6 vie 60's 0/016 0/6.8 vie erste wes CAL RO SO ONOOL ICID CRD CHONG . 600 max watts 

RF Power Oscillator 

Typical Operation: Amplifier at 160 Me 
WCePlate Voltage: ..... oss. ss wioheteve els Siateldetalsrer © sictine oreicistere 3000 3000 volts 
DC Grid Voltageé ...... ar ouaray ae otokate rete coe ole olehe, here ehstel lake’: overt -—200 —225 volts 
From grid resistor of........ We aoh aaNet ate eke ePe Se olin oe ohne 2200 2000 ohms 
iromucachodes resistor: Of wae «acess oem Food ee eC eek 330 380 ohms 
CA KMEC DG TIGOVOLCALE:: 65 ive Os. 5 ell vee eee halen aide be eae 450 A475 volts 
OAS BAI ACe RG ULREING i erer. sy ci te cose. oc eusties owe! sietiohe: sence oeloieceem 500 500 ma 
NBD OMG PRCUNCRIETEN Use setran sss Cec sierh ace) a musta’ aisa's. eve hua: «Glee ei alae atonal 90 90 ma 
DD ELVINTom EO wer CAPPLOXs) <0 6. 5 ccecis/s oo ors og pl ccetolels baw als am wens 36 — watts 
BO WerEOUEDILUTCA DDLOXs)) 6.52605 2 esi adeliomareasuarocelstck eden ausileeuss lecwiate 1000 1000 watts 
Useful Power Output (Approx.)—85-per-cent circuit efficiency — 850 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

@ Obtained from fixed supply, by grid resistor, by cathode resistor, or by combination methods. 


SELF-RECTIFYING OSCILLATOR OR AMPLIFIER—Class C 
Maximum CCS Ratings: 


UN USS ECATEEV. OUTAGE... i,0, s.00.0 6.6 oleo.0 8.0 00nd ene 6 6rs 0 8.5 eee cede ones cL Oe eues cysusnssotoncte 4250 max volts 
ORG RID BVOU TAGE ce cielo. ssi choo eter ehe oisldiis  bkrecong ips arereuecece taba maior leiativere le are -—300 max volts 
HORE VATE ERR END racic icicle suc al otal seiel aoe eo: chaceiranel oie eeuel sists Giu eels aves 320 max ma 
ORG UTD RCO UIRICEIN Dime Wert cirininr c tetouecs: feta ots. « TOS coe Ree eo Uae aha e oes LEE Be ee 85 max ma 
LETLQTND. LO STROAY 55S Peaks Rares ORO CI GRE OG Co Re oe CRE esa eee eran er 1500 max watts 
PAE BPD ISSUE ATION aeyiczsheistorcne ret oe, Sis ke eleue oie else. 8’ s.0 G0b:0 eles efe e ereie Ciie.s © 0 . 600 max watts 


Typical Operation: 


ESB EIAteaViOlta PO es ose wedrea Cuero lee 8 we Sees elle alee oe cre eRe Sire ereiE 4250 volts 
Om TAO MVIONGCA RCs kate cisco rlalicts area a Fovsiiahel Stole’ se el eceotieqhbehacele™ Gabel a % olbive, aver etara.7e 7s -115 volts 

Eis Corrie OIG ePeSISUOLLON: tea rcha tors, sete) nie crane he Ser ecerev el eco ONG Rete es oe. oan os 1500 ohms 
PAGE Ua CO UIETCI) Ge Tet stone 2 Saks Loifey os coven site: Siva) ous oda ca tote Rear eu ah cscU enka St timbee asr ohare, we 320 ma 
WD Ga GOR CAITreNn GCA PDLOX:).< a ae she cisie reise Sass woah + eeaRLe of Slee rre dle wieleha ye erete T7 ma 
Pere e em OWICTA CA DDLOX.) Orsi: chasse leu dyotey sPeavesuens, olous seviotieaet eau oven aioe rotneneacae Men 46 watts 
TOW ETEO MLD UGa CAD DLOKs) eeiawsie kal fis'caiotece a pte ree hole eee renee ened 1050 watts 


6 Obtained preferably from grid resistor of value shown or from a combination of grid resistor and 
fixed supply. 
® From a self-rectifying driver. 


AMPLIFIER OR OSCILLATOR—Class C 
With separate rectified, unfiltered, single-phase, full-wave plate supply 
Maximum CCS Ratings: 
MMR PTA EPOMN (OTST RGGI IE Wag tebe! s\n [0 ie als eke. A Oiolin 8 oie Fonenhs gai ne. wile exes SOOO 2700 max volts 


a RCA Transmitting TubOCS ——————— 


TIC GRID VOB AGE oie 5 sas parce teed ela pected sameeren eng a ee —300 max 
DCP PUATE CURRENT Gh oo ca here ev cote senior copy eee rub ee een ee 450 max 
DG GRID GURREN Eo oo Gage saper nv moeheen ee Se ads “Oe eee are 120 max 
rr ed NIP UT iE) Bie wench we seth rs sped OPES Ayre bleh 9s Re cipreny hy COREE Ripe aOR aN 1500 max 
PAT DISSIPATION oa oc ci vin s buepatcbe! br tue layer sie™elie oyels 12 06) oh ennbe nino rm naan sire coi 600 max 


Typical Operation: 


OC Plate: Voltage tt +. a side NCE eee pree 2700 
PCG Ha LV OlLaCE Bika 3 see deugiaiecketene us WAR Gee re ee wee eee eT -180 

roma grid Teaistor Of 6 oie so. e.is se yaroe reunite at Ee eee 1530 
PNP hate: Curr ORG Re oe eo esi cesin s eer oien spa dete Ne tey aera eareetene eboney aeeee 450 
HCO Crid Currenti( Approx) ccc. cscs om scsi, yoo us ee ee ee 118 
Mriving Power GApprox.)* .o.6 opine meen eee ore Ree are 57 
Power Output (ADProx.) a. s:teen bis cr PONS Lee en ys a are 1150 


volts 
volts 
ohms 
ma 
ma 
watts 
watts 


4 Obtained preferably from grid resistor of value shown or from a combination of grid resistor and 


fixed supply. 
“From a driver having a rectified, unfiltered, single-phase, full-wave plate supply. 


TYPICAL CHARACTERISTICS 


TYPE 5786 
E ¢=l! VOLTS AC 


GRID AMPERES 


i) 1000 2000 3000 
PLATE VOLTS (Eb) 
92CM~-6594T 


AVERAGE PLATE CHARACTERISTICS 


TYPE 5786 
Ef=tl VOLTS AC 


PLATE AMPERES 


PLATE VOLTS (Eb) 92CM-6593TI 
, 
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—— RCA Transmiiting tubes — 


FIXED-TUNED OSCILLATOR 
TRIODE 


Pencil-type tube 
having integral resona- 
tors used in radiosonde 
service at 1680 Mc. Fixed- 5794 
Tuned Oscillator maxi- 
mum plate dissipation, 3.6 
watts. May be mounted 
H H in any position. The 5794 


is identical with type 6562 except that the 5794 does not have an external connec- 
tion between the cathode and one side of the heater. OUTLINE 68, Outlines Section. 


HIGH-MU TRIODE 


Pencil-type tube used as rf power 
: amplifier and oscillator at frequencies 587 6 
up to 1700 Me. Designed for use in 
5 G coaxial-cylinder-type circuits, it may 
also be used in parallel-line or lumped 
circuits. Class C Telegraphy maximum CCS plate dissipation, 6.25 watts. May be 
mounted in any position. OUTLINE 65, Outlines Section. 


Sent EGE AKC/DC).. «x 4c..15 <thsyetin sia gins coy «toate k dar b olidae dk Tieng 6.3 + 10% volts 
NR RG (So ge Re ead Baty ul aay 0.135 ampere 
SERRE RCI hls et ek SIAR? 2 2 ev BO teer ON) OC As Etat 6500 umhos 
Pea tioneP Actor’. -. 25, 010) UC ero re ie ON). 56 
eee eet ANCE CAD prox.) * ¢ 55's. 4.016 3,5 bh sew nen Fh Odes O8 ao Odi 8625 ohms 
DIREcT INTERELECTRODE CAPACITANCES: 
SE Ce a rr en ane piace, 1.4 ppt 
puma pomeatnoae and heater’... . 0). $54 A Bs 2.4 ppt 
epee uodo and Ncater. 2... sh..ca iss: tcc oth aa candacteceucn. 0.035 max bpt 


*Plate-supply volts, 250; cathode resistor, 75 ohms; plate milliamperes, 18. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy # 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


EE RE er OT rn a a ee 360 max volts 
ERE, AMR A tee LS A A TNE Ns a A -100 max volts 
NUMER te teMNE ITN Lig le o  Le e EN E REN ee ns bo) 25 max ma 
Re NT OEP es ice Ce Klee whee el sy tok Uk ev wh eam 8 max ma 
BEET OE ae a RAT ake Lk 6) oe CR a ae EE 9 max watts 
PUREE UCASE Diy fet at oe oe Pe et ee 6.25 max watts 
PEAK HEATER-CATHODE VOLTAGB: 
Heater negative with respect to cathode. :.....5 0.2.0. cc csc ccc cecuce 90 max volts 
Heater positive with respect to cathode. .:.......... 0000 vce lec bees 90 max volts 
SIERO SEEMAP IC ATURE oy dls Oo havo dp.0 6 eR Od whee ole ei esiceaws 175 max XO 
Amplifier Oscillator 
Typical Operation in Cathode-Drive Circuit: 500 Mc 500 Mec 1700 Mc 
oe se UO pes Sa re a a ae ete ae 275 250 250 volts 
CO ELSES co Vk ES ee a -51 —12 —2 volts 
NMEA EPEC i ee ere ete eh oleate 23 23 23 ma 
Pe eet trent (A Dprox.) 13s). sles cscs ceils ve c's a 6 3 ma 
Darwver- Power Output (Approx:) “sei, siesio eee cee ce Zz — —- watts 
Weer poweroutput (APprox.) 2% ices et ke se ee ees 5 3 0.75 watts 


Maximum Circuit Values: 

Sener ee ematants, Uys.) 2.2206 POMOC at Dre, aR WW sMloons to: 0.1 max megohm 
# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

¢ In applications where the plate dissipation exceeds 2.5 watts, it is important that a large area of con- 
tact be provided between the plate cylinder and the connector to provide adequate heat conduction. 
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RCA Transmitting Tubes 


AVERAGE CHARACTERISTICS 


TYPE 5876 
| Ege 6.3 VOLTS 


Nee ere 
él aSERGENne: 
paras 2 aeneeee 
PsherielaT e T 


} few youts ECS 
——t | 
Pimp. 

a | 


160 280 
PLATE VOLTS 92CM-7426T 


60 


PLATE (1) OR GRID (Ic) MILLIAMPERES 


MEDIUM-MU TRIODE 


Pencil-type tube used as plate- 

5 893 pulsed oscillator, as rf power amplifier 

and oscillator, and as frequency dou- 

bler. May be used with full input up to 

1000 Mc and with reduced input up to 

3300 Mc. Designed for use in coaxial-cylinder-type circuits, it may also be used in 

parallel-line and lumped circuits. Class C Telegraphy maximum plate dissipation, 

CCS 7 watts, ICAS 8 watts. May be mounted in any position. OUTLINE 66, Outlines 
Section. 


FIBATER VOLTAGE: (AC/DC) $ ooo 4.¢.0.a0 64.0) 4.'ece,ce sie siee, ioral SA Os Ryser 6.0+5% volts 
-10% 
HBATER (CURREINDS fala niieaie crataeettint ola Ohne Rimi atand or acer 5 Whee atel area rane Toe inane 0.330 ampere 
EPPANSCONDUCTANCE ©. iaisrele aisvace es teisur tis reola Het eeNGIRS anes Shaheen s Totter eremeteerne ore 6000 _ pmbhos 
AMPLERICATIONGI ACTOR ® side pcun seed ote oo peenet ROT REET HG ete Pie I ee ae ‘ 2Arf 
PUATHEEVESISTANCE (CA DDIOX.) © cay nie mie cheleieetieteiene ois hier aioe oleae oie Eeieieorete 4500 ohms 
DIRECT INTERELECTRODE CAPACITANCES: 
(Gh ais bi crave) 6) bone me Ne ee ea bebop aise Beer nerd at eM ap AR eute aya nigh 1.75 ppt 
Gridutorvcathode and shedters 0 Win lo sero ns eee hee 260 ppt 
Plate tovcathodd-and, heaters > aye eee ee te ee 0.07 max put 


* Plate-supply volts, 200; cathode resistor, 100 ohms; plate milliamperes, 25. 


PLATE-PULSED OSCILLATOR4—Class C 


Maximum Ratings: For a maximum “‘on’ time® of 5 microseconds 


PEAK POSITIVE-PULSE PLATE-SUPPLY VOLTAGE@.............00cececeees 1750 max volts 
IPBAK NEGATIVE-PULSE:GRID VOLTAGE Sije ous cs oe ecee fens clea «ew eso «ci cuee 150 max volts 
PEAK PLATE CURRENT FROM PULSE SUPPLY ....6.....onnoceevnusecabee 3 max amperes 
PEAK RECTIEIED GRID CURRENTS | - vcard cieikse ieee, rocco ot ienete ace 1.3 max amperes 
DE CPLATE CURRENT 6 v-o Sate ahs din ee eae Ree cee Ie ee enn ee ae 3 max ma 
DG IGRIDYCURRENT 5, tant sce retest tine oe Mone ree eee en ae 1.3 max ma 
PLATE DISSERATIONS 224) Aeiarttae nteoleds, se, clevedt tele Mn Mt nn ee ea cette ere ae cae its 6 max watts 
DUTY WACTOR Moree Cie eo des ia ieee heros ee ton eck cael Tete erate Cine e acer: 0.001 max 

PULSED UR ATION icerate a sie oberon avec oktsolonaroicteeaseetaney caaien ieacuonstt nice ote cete ae 1.5 max psec 
PLATE-SEALSLEMPERA TURE). cus, svakerecs inte usual Pics euthe in Ponta Reo Tre 175 max °C 


Typical Operation with Rectangular Wave Shape in Cathode-Drive Circuit at 3300 Mec: 
With duty factor®™ of 0.001 


Peak Positive-Pulse Plate-Supply Voltage@............. 0.0.0.0 cee ee ewan 1750 volts. 
Peak Negative-PulseiGridaVoltazeduers ace aan co eee 110 volts 

Fronngridnesistotrof!. crsodecaaih ah BEI he, REO R ee e 100 ohms 
Peak: Plate Current from: Pulse.Supply ac nvcd. 5.05. ge5 ssid Wade deans ae. 3.0 amperes 


RCA Transmitting Tubes —_—_—_—_—_—— 


un ete eae rig Ourrent:.”; atin. nae eo) ol ORE oaenll, el amperes. 
CET 78 2 oo RTE IAG Ae a a IR a 3 ma 
RARER CEE 6 50S 5 acai hd a Gs SR ek nS in oa wa eleh ves nea cen 15) ma 
Useful Power Output at Peak of Pulseé (Approx.)..........c0cccceecucee 1200 watts 
OSL ES Ls ya SI 20 Orc re anne eo a 1 usec 
SE URIS A CE we cass Wee ak Aes RO ee ee ie hs we Seed, 1000 pps. 


4 In this class of service, the heater should be allowed to warm up for a minimum of 60 seconds before 
plate voltage is applied. 

* On time for this tube is the sum of the durations of all the individual pulses which occur during any 
5000-microsecond interval. Pulse duration is defined as the time interval between the two points on the. 
pulse at which the instantaneous value is 70 per cent of the peak value. The peak value is defined as the 
maximum value of a smooth curve through the average of the fluctuations over the top portion of the 
pulse. 

¢ The magnitude of any spike on the plate voltage pulse should not exceed a value of 2000 volts with 
respect to cathode, and its duration should not exceed 0.01 microsecond measured at the peak-pulse- 
value level. 

© In applications where the plate dissipation exceeds 2.5 watts, it is important that a large area of con- 
tact be provided between the plate cylinder and the connector in order to provide adequate heat con- 
duction. 

™ Duty factor is the product of pulse duration and repetition rate. For variable pulse durations and pulse 
repetition rates, the duty factor for this tube is defined as the ratio of time “‘on” to total elapsed time 
in any 5000-microsecond interval. 

6 Obtained from grid resistor of value shown. 

é This value is determined from the average power output using the duty factor of the peak power- 
output pulse. This procedure is necessary because the power-output-pulse duty factor may be less than 
the applied-voltage-pulse duty factor because of a delay in the start of rf power output. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Maximum Ratings: CCS ICAS 
Pee aN OL TAGED 30 oo. sr. sag Matas eierw aie nse we be Rivas wes 260 max 320 max volts’ 
ORRIN OCA als occa, Sigal iw one sienioiiewaieuseaw whee ee —100 max -100 max volts 
Me AOAURBIONT 5 5 scecelige dls os bccn cawsrneanesoes 33 max 33 max ma 
RMP ey ORIENT 65055. 52.6. %aieis abc's seccidd 5. bob ae aba e Dens 15 max 15 max ma 
MO Ren Foo. os scceikes'5l's «ia alla dota, Bian gona and aveie-wcere 8.5 max 10.5 max watts. 
Bee ASSIA TIONS oes. eiyiip Viste cease vn pAb wane se 0 5 max 5.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 90 maz 90 max volts 

Heater positive with respect to cathode.............. 90 max 90 max volts 
PEATE-SEAL TEMPERATURE | oc ci fa della ce avec nendeeews 175 max 175 max °C 
Typical Operation in Cathode-Drive Circuit at 500 Me: CCS ICAS 
Oe OM LAO cic iics aco oMnalthaes GK a 20 utes seieeceees 250 300 volts 
TERT rt Ye 5c als “ae ERO leo & tne Aan oo orebreve -36 -45 volts 
Ome AGCU@UTTEN tania. so Susie. s.avdole acne sos). sidie a. 0/4 ave wise ache 30 30 ma 
DOr ridu@urrenti(APproxs) 6.06 8 ke ce we ces enews wine 11 12 ma 
Driver Power Output: (APprox:) . . 2... eee e ccc neennes TES 2.0 watts. 
Weechulebower- Output (APprox:)).< . oc.cis scapes aoe se suas 5.5 6.5 watts 


Maximum Circuit Values (CCS or ICAS conditions): 
RM LIME COPEL AERC Cerca ort te olesinisnvor sts naka stovh i'd =f dasa ar-ahacallher'se oom Sedibe's 0.1 max megohm 


®JIn applications where the plate dissipation exceeds 2.5 watts, it is important that a large area of con- 
tact be provided between the plate cylinder and the connector in order to provide adequate heat con- 


duction. 
® Obtained from grid resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
ie) OM ZITACEPIE OUTAGE cio.. S ction acta) « slawma a wile het clair tied 3820 max 400 max volts 
Dea IO MVOLTA GEE er, ciel erie aioe sae ee ee hale oe -100 max -100 max volts 
HB) O md ACD Et CURUIVEDN Tis. fajcoetaiioiov's. sirel wiekavieliar U AUR erace os, 0.0.00 0 B¥aysne ots 85 max 40 max ma 
1 GAG RIDIO URREN TI acti esol axe oe cele hE ee OS EE whe a 15 max 15 max ma 
IPTLASTIS LUNTELURE'. ‘5 a Uae o/s CRO Pepe RC SEER han te NRE eee eres Sak ra 11 max 16 max watts 
AEDS TATE ON Gy. te es oncusanae sagwe hah agaienesetngn ore dea og ee boewkanarens 7 max 8 max watts. 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode........... ate 90 max 90 max volts 

Heater positive with respect to cathode.............. 90 max 90 max volts. 
PLATE-SEAL TEMPERATURE....... PRAISES AG CE Ca I me 175 max 175 max °C. 


RCA Transmitting Tubes 


Typical Operation as RF Power Amplifier in Cathode-Drive Circuit: 
500 Mc 1000 Me 500 Me 1000 Mc 


IDCoP late VOMaAg en tas cara aleaiets Naar e debe eters cis AIM oie Rae yL iti 800 300 350 350 volts 
IDErGridsVWoltage Gas eo torrente ee Tene ee ee -47 -30 -51 -33 volts 
1) CaPlate Currenttite ncn oc cle aielnic lt ere Reel aoe nme 33 33 35 35 ma 
PD CrGnad.urrenteCApproxe) cere oie ciety ei einaieenienerars 13 12 1S 13 ma 
Driver: Lower Outputa(Approx:) sci see Olek Ghee oe PA iE) 290 22 Zee watts 
Wsetul’Power Output CApprox.) s.scn dies ae ee eee Tess eas "8156 626 watts 
Typical Operation as Oscillator in Cathode-Drive Circuit at 500 Mc: 

DCrPlate Voltages foi Gok kA lanl seemed Remains wheeoece eens 300 350 volts 
DOIG TIAEVOlaAe Sh OP Se, Sipe ah ee rca e teat Seems 47 -51 volts 
DC relate Current Meda s measro meas clot ans oe ae ban Teele 33 35 ma 
DPC Grid( Current CApproxs) oe aia eer ee ee 13 13 ma 
Usetul (Power Output! (Approx. is es ees ree ee eo ee 5 6 watts 


Maximum Circuit Values (CCS or ICAS conditions): 
Grid-Circuit) Resistance eo ser a cere cere ois moa ee ee eee See eT eee ee 0.1 max megohm 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

®In applications where the plate dissipation exceeds 2.5 watts, it is important that a large area of con- 
tact be provided between the plate cylinder and the connector in order to provide adequate heat con- 
duction. 

6 Obtained from grid resistor. 


FREQUENCY DOUBLER 


Maximum Ratings: CCS ICAS 
DC IPERTELVOLTAGD Sb vi Le ann ee ee oe 260 max 320 max volts 
DCG RIDSV OL TAGE ond osihie cic cee eee heen a ete eae ee —100 max -100 max volts 
MD CEPLATE CURRBNT nies: tisid hare oth a RON ee eaten Se ee 33 max 33 max ma 
DCIGRIDI CURRENT 9 snes See eee lle eee Re Ree RS een 12 max 12 max ma 
IPGATE DEN PUM se rricsitabe: Octet cciaie Mitta sa Rolie ates Boater eee ore 8.5 max 10.5 max watts 
GATE DISSIPATION © onsen: se eee Se oe Sa Ee CR eT 6 max 7.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............. 90 max 90 max volts 
Heater positive with respect to cathode.............. 90 max 90 max volts 
PUATH-SHAL TEMPERATURE .4 5 scene. oceke eset ate setae 175 max 175 max °C 


Typical Operation as Doubler to 1000 Mc in Cathode-Drive Circuit: 


DCyPlatewVoltager .:s ir..0iauid siltsen caer ee Rie eee 250 300 volts 
WW CIGTIGHY OWUAT A Ore.) .iiierachn ho ete Ae ties, ce ee Te -40 —50 volts 
ID CePlate Gurrent:) cst c cei ee ee eh Sk Me’ Re OR: 33 33 ma 
DWCLGrdzCurrent!(A pproxsia... eee ee LE Roe ee tans Whe 7 8 ma 
DriversbowerrOutput (Approx:) i205. nar oe bees ne be ee 3.2 3.5 watts 
Wesetul,Power, Output: (Approx.)= ae «s0- sehen see none eee Zee 3.0 watts 


AVERAGE CHARACTERISTICS 


TYPE 5893 
E¢=6.3 VOLTS 


ERES 
iN) 
3° 
° 


PLATE (Ip) OR GRID (Ic) MILLIAMP 


400 
PLATE VOLTS 92CM-7610T 
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RCA Transmitting Tubes 


Maximum Circuit Values (CCS or ICAS conditions): 
a PERSISTS eee ri che orice reine ce ee hon 0 occ weenie 0.1 max megohm 


® In applications where the plate dissipation exceeds 2.5 watts it is important that a large area of con- 
tact be provided between the plate cylinder and the connector in order to provide adequate heat con- 
duction. 

6 Obtained from grid resistor. 
et 


TWIN BEAM POWER TUBE 


Small, sturdy, heater-cathode 
type used as af power amplifier and 5894 
modulator, as rf power amplifier and 
oscillator, and as frequency tripler. 
May be used with full input up to 250 
Me. For operation at 300 Me, plate voltage and plate input should be reduced to 
96 per cent of maximum ratings; at 400 Me, to 90 per cent; at 500 Me, to 83 per 
cent. Class C Telegraphy maximum CCS plate dissipation (per tube), 40 watts. 
Requires Septar seven-contact socket and may be mounted in vertical position 
with base up or down, or in horizontal position with plate terminals in horizontal 
plane. OUTLINE 20, Outlines Section. Plates show no color when tube is operated 
at maximum CCS ratings. 


HEATER ARRANGEMENT Series Parallel 
HEA EV OUTAGE) CAC/DG) = ..6 ¢ oo ccs wiee'e wiaie eleva ols 12 6e-= O27, 6535-9107, volts 
AR RON soos 5S wee nn 64 8's ep 0.9 1..8 amperes 
Nm-MACTOR, Grid No.2 to Grid No.1 (Mach unit)*. 2... s.4 0.4 .5.05.0.- 8.2 
DIRECT INTERELECTRODE CAPACITANCES (Hach unit): 
TT ate SS Sa A AS 0.08 max put 
Grid No.1 to cathode, grid No.3, internal shield, grid No.2, and heater ip} ppt 
Plate to cathode, grid No.3, internal shield, grid No.2, and heater.... 3.4 ppt 


* Plate volts, 600; grid-No.2 volts, 250; plate milliamperes, 40. 


PUSH-PULL AF POWER AMPLIFIER AND MODULATOR—Class B 


Maximum CCS Ratings: Values are on a per-tube basis 
LOGE ACE OURAN CCI: 2) SLE ene eich See ered vt ork ened PN 600 max volts 
WCAG eID=IN Orn (SCREEN-GRID)) VOLTAGE. 245.05. eek. sys. F eee ee 250 max volts 
WEG RID-NO.1) (CONTROL-GRID) VOUTAGBE 2. (i. Se. a gS. F -175 max volts 
EASE SIGNAL DOC PLATE (CURRENTS. oo c.cae otc fe cnc eer beicen eee. 200 max ma 
Pa UN SS ECNVAT ET ATRL NEUTm cimer dic sob e Gc dere ied eit grosd eoulauelale wh so auelle es 120 max watts 
WOM M-SIGNATGRID-NO.2) INPUTS... 5 case chess babs ee i eed eaeee be T max watts 
Pastis [DTSSNEATEICIN ee ADC bea 90 5 ole a ne ee ee ee ete ee 40 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to.cathode...icisss0scstcsaenbtouceoese 100 max volts 
Heater positive: with respect, to Cathode: ...4..2.25¢.%<4 nce teslsdous oes 100 max volts 


Typical Operation: 


2D! SELB: WAG) ANRC REE Cag PRE BSCR ure ae oes ney Rae 450 600 volts 
MORO NOUV OUCALO AIA attic ce starches fio cle soci. c4si on SR Sriveig OO) azn, vate 250 250 volts 
ETI NOME OLCAG G0 8o S508 ela dat beh ach tb eh otig ahs cute om & apter el e —23 —25 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage....................5. 53 53 volts 
Poe SAO CRE NALCO UTTONG 5-36 fiver a sxcane, les 44 wha sstetans aie Mone sre 67 30 ma 
Wiasanim=asienal OC Plate Current.) <5. 08 se. eee oe wee 200 168 ma 
Zero sioian) © Grid=-NO.e (Current) (7.2.5.0. sein cen ec deals cae ws 8 4 ma 
WMaxmum-signal DC’ Grid-No:2’ Current... 0500. e le et eee 26 PALS ma 
Miaiximum-soienal DC’ Grid-No.1 Current... 0.65 0.0.2.) bak les 23 1.6 ma 
lective Load Resistance (Plate.to plate)... 5.0.00... eee 4400 8000 ohms 
Maximum-Signal Driving Power (Approx.)..........-.ceecceee 0.2 OFZ watt 
Wiaximum=signal Power Output (Approx.):........% .2<.--c.0e > 60 70 watts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 
Pennie alas ODCTA LOU 0k. x dust etetereeie te aieia goa bake ieelesetele eos». ote aiveliaile tare 50000 max ohms 
orn e Oden Olas OD CLALlON mare Soa ceiney ae ocnarmueeeea re ale ciel es Site ow ov wrene ean Not recommended 
® Averaged overseany audio-frequency cycle of sine-wave form. 
4 Obtained preferably from a separate source or from the plate-voltage supply with a voltage divider. 
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PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER—Class C Telephony 
Carrier conditions per tube with a maximum modulation factor of 1.0 
Maximum CCS Ratings: 


DG; PLATE: N OLEAGB 92026" try craditircle id's, vee bidherrts & VELL ASR eens Re : 450 max volts 
ECT GRIDN 0.2) VORTAGE ade cc") et stek ich Toy ich oh tal onan eee ne eee 250 max volts 
PCE GR IDIN OF LAV OL PAGE ee 0 8's oe a2 ae 2 aie en ae ee en ee ae -175 max volts 
DD CREATE CURRENT ated rt Qe oot hale okies eat ec et Nae nae 160 maz ma 
DEHGRID“NO-E-CURRENE Ay cutirie WES nelle. Chg nie nee 10 max ma 
Bese PELE UTC, © ou; cota. afo o igi fa 2's ngs ses ee ee 72 max watts 
CRD-NO:2 INPUT... ss ee eee Bie OOP 1,0 UO Go ao A Oa oars 4.5 max watts 
EEA Tia? DISSIRATION (2 sci Pains ee Sule RC Re NO Ee na 27 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode...... eKagorie! sl acemevere aie a caerekem tee te ‘ 100 max volts 

Heater positive with respect 'to cathode.) 0.0.0. 00. ood ecb bocce cokes oo 100 max volts 
Typical Operation: 250 Me 470 Me 
DC Plate Voltage ./s . 010s. VEAL Ph Baas : 450 380 volts 
DC; Grid-No.2 Voltage (Approx) fo. 455. A. eee. 250 250 volts 

From an adjustable series resistor having a maximum 

ATO UO Lar tie reich ce secs lave na Aine ges Oo a ee 20000 30000 ohms 
DG Srid- NOs Voltages vache er ea ea eee oe —100 -—60 volts 

From:a ‘grid-No.1 resistor Of1/: $5., 26e3 eee ek 20000 15000 ohms 
Peak RF Grid-No.1-to-Grid-No.1 Voltage............. 120 — volts 
DCU Pinte Caren yey ctntci do Gee eee 5 150 160 ma 
De*Grid-No.2 Current (Approx.). ..43 0 ee ; 16 8 ma 
DC Grid-No.1 Current (Approx.) 1. ..0.0)0..5c4e2. s 5 4 ma 
Driver).Power Output (Approx.).. .. keene eee ‘ 0.6 13 watts 
Usetul. Power Output (Approx:)*,), <0. .ose teen 2 50 35 watts 


Maximum Circuit Values: 

end Not-Cireutt Resmtance cs uuie tn ee eee eee » 50000 max ohms 
t Obtained preferably from a separate source modulated along with the plate supply, or from the modu- 
lated plate supply through a series resistor. It is reeommended that this resistor be adjustable to permit 
obtaining the desired operating plate current after initial tuning adjustments are completed. 

© Obtained from a grid-No.1 resistor of the value shown or from a combination of grid-No.1 resistor 
with either fixed supply or cathode resistor. 

“ Measured at load of output circuit. 


PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
PUSH-PULL RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


DeGAON ORR Ora c BOC CY RIELOTA OS Gia ONO A A Ohad cisco ac 8 600 max volts 
PCA RID SIN O-2 OUTAGE 5G Astess stavdnsic cla ane son deh On ee eS 250 max volts 
PPCTGRIDEN 0.1 -VOUPAGH 3 str «25 cuMa nn a ene ee oT PU ea -175 max volts 
BCE LATE-CURREMI ss. --4 savaey eaie'sice oe i eae kG Spee ee 220 max ma 
BPS A RID- NO) CURRENT 3:8, 2 ok .0). Wesiatn ns i et eal ae eas 10 max ma 
PEATE INPUT To nmaen eh can Gots eee as Stee ee ee ee 120 max watts 
RIDIN) 2 INPUTY 5 Wel Seen caer cian wares cert ee ee ee 7 max watts 
PEATENDIGRIP ATION Os de sede ee irs ae each are Macey oe oma ae ee ae 40 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. ............ececcccecececee 100 max volts 
Heater positive with respect to cathode............... ofexonseciokciuiece 100 max volts 
Typical Operation: 250 Mc 470 Me 
DC. late. Vieltage yc. pit erewiaw ag tales et ee 600 400 500 volts 
DC Grid-No.2 Voltage.(Approx.)®. 8, a.eese sus ae 250 250 250 volts 
From an adjustable series resistor havinga maximum valueof 33000 22000 47000 ohms 
DC Crid-Ne.l Voltages ie cia. dae ct.. ee ee —80 -38 -—60 volts 
Promia-grid-No resistor Ol. -.snce aoe ee ee 39000 24000 30000 ohms 
Erom cathodeiresistor oft syA>. 00s. ts eee 360 180 300 ohms 
Peak RF Grid-No.1-to-Grid-No.1 Voltage: 5.0" eee 200 a — volts 
DC Plate. Gurrentece Nico tees «0 MS ences tla ce 200 220 200 ma 
DC Grid-No.2-Current (Approx.). 2. sa. ouane cos cence. 16 12 8 ma 
DCrGrid-No.1 Current (Approx.) see 5 esos) ee ae 2 3 4 ma 
Driver Power Output*(Approx). 0/29 02.11 ce 4 5 13 watts 
Useful Power,Output:(Approx:)4.... . 505 ee ; 85 43 55 watts 


RCA Transmitting Tubes 


Maximum Circuit Values: 
GrIGeN GSE @ILCUICURVESISCATCE «sci cicicns cuckotel a oreo ar erie tales isp: sisl@ote eleile eyelet el sare” sys 50000 maz ohms 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

® Obtained preferably from a separate source, or from the plate-supply voltage with a voltage divider, 
or through a series resistor. It is recommended that this resistor be adjustable to permit obtaining the 
desired operating plate current after initial tuning adjustments are completed. 

Obtained from a fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 
4 Measured at load of output circuit. 


FREQUENCY TRIPLER—Class C 
Values are on a per-tube basis 
Maximum CCS Ratings: 


HI) CO WA TE VATS YA G Bic) c-p scusey.oie enero ooner.e: sv sileuecelislie cle eis © «| sve shes vis vis) ss s¥vioieiee 6 4 600 max volts 
Py CRGRID= NOE VOLTAGE. ae cae iele ce aj¢.0. cbels see citioie oitin/ajeis)sie sis ose ss se cise ee 250 max volts 
DD GAGRIDSIN OMe VOL PAGE ac lec sists cresins ces es veer ve eels eens cneees . -175 max volts 
HO BECATEGURREN Tye) ssl « sisitiore ol wicis a.sislells.leishenectsiolclc esinisiiele sees sesh eos 160 max ma 
ORE IDENOMIEG@URRIENT So cicieicrert « «efedstlorensgerexe:s: 6.0. 016, sieve, © egele/losleielereve: ei exeues's 10 max ma 
ESPACE PLING UD acl, s,s Shere) cc isiel  opels eval dyae se, 086.040 ¢ Wie ost eieieise Selsels 80 max watts 
CRG INPUTS 3 SB 3 See 6. ie Sind ccc oon oe Oromia Ging 7 max watts 
PACE MIDIS SHELA TION ee cits acieie bit ene ier Gledeserc es eiciels. 0 so sievel silieleve.s tus eleyeelere.e eels 40 max watts 
PEAK HEATER-CATHODE VOLTAGE: : 

Heater negative with respect to cathode. ......... 2. cece cere erences 100 maz volts 

Heater positive with respect to cathode. .......... eee eee eee rece reece 100 max volts 
Typical Operation as Tripler: 150 Mc 225 Mc 462 Mc 
DGrelaterVOltage os. .ecia wes me dice sie 400 500 400 400 400 volts 
DC Grid-No.2 Voltage (Approx.)#........ 250 250 250 220 220 volts 

From an adjustable series resistor having 

annaximum value Of... 5.20066 200040 16000 39000 20000 56000 56000 ohms 
WCGEGrIG-NG PeVoltages . oe eke cele —150 -—150 -150 -150 -175 volts 

From a grid-No.1 resistor of........... 30000 24000 50000 36000 36000 ohms 
Peak RF Grid-No.1-to-Grid-No.1 Voltage.. 360 360 360 ——— -_—— volts 
Wy Geplaten@urrent ss. 0.5 os a s60 5 6 esas. si eee sete a se 146 120 130 130 140 ma 
DC Grid-No.2 Current (Approx.)......... 16 10 20 5 5 ma 
DC Grid-No.1 Current (Approx.)......... 5 6 3 4 5 ma 
Driver Power Output (Approx.).......... 0.9 al 0.5 4 8 watts 
Useful Power Output (Approx.)“......... ‘ 18 20 £2 13 16 watts 


Maximum Circuit Values: 
Grd No le-Circuit esIStanee, 005 bcc cc ween tenes weet eens sletacesia es 50000 max ohms 


4 Obtained preferably from a separate source, or from the plate-supply voltage with a voltage divider, 
or through a series resistor. It is recommended that this resistor be adjustable to permit obtaining the 
desired operating plate current after initial tuning adjustments are completed. 

$ Obtained from a fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 
4 Measured at load of output cireuit. 


AVERAGE PLATE CHARACTERISTICS 
EACH UNIT 


TYPE 5894 
Ee=12.6 VOLTS 
SERIES HEATER ARRANGEMENT 
GRID-N22 VOLTS=250 


Re eee ee as 
GRID- N21 VOLTS ECi=0 
Fie el a 


PLATE MILLIAMPERES 
$ 
oO 


le) 40 500 600 
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AVERAGE CHARACTERISTICS 
EACH UNIT 


TYPE 5894 

E¢=l2.6 VOLTS 
SERIES HEATER ARRANGEMENT 
GRID-N22 VOLTS=250 
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AVERAGE CHARACTERISTICS 
EACH UNIT 


TYPE 5894 

E¢=12.6 VOLTS 
SERIES HEATER ARRANGEMENT 
GRID-N22 VOLTS=250 


GRID-N2&1 VOLTS=Ec, 'GRID-N21 VOLTS=Eq, 


400 
eer a ae ee ee 3 
[vs } 
120 & 300 
se Na 3 
= 100 < 
Jae ee z 
< 80 fi = 200 
oe 
: ae A 
ol 
> 60 Z 
ot Q 100 
Z 40 
a 
F 20 
[¥) 
16) 200 400 800 
iC abe PLATEO VOLTS’ > PLATE VOLTS 
92CS-8483VT : 92CS-8483VT 
POWER TRIODE : 


Forced-air-cooled heater-cathode 


5946 type used as plate-pulsed oscillator ‘ 
and amplifier. May be used with full 
input up to 1300 Me. For operation at K 
2000 Me, plate voltage and plate input ie 


should be reduced to 75 per cent of maximum ratings. Class C maximum plate dis- 
sipation, 250 watts. Tube may be mounted in any position. OUTLINE 71, Outlines 
Section. A minimum air flow of 16 cubic feet per minute should be directed through 
the radiator toward the bulb and grid terminal when the 5946 is operated at maxi- 
mum rated dissipation. Air flow should start before and continue during application 
of any voltages to the tube. Heater power, plate power, and air may be removed 
simultaneously. Maximum temperatures: radiator (measured on core at end adja- 
cent to plate ring), 180°C; grid terminal, 150°C; plate, grid, and cathode seals, 
150°C. 


HEATER VOLTAGE (AC/DC) ° 6.3 = 10% volts 


WAI) 6) 0:9 (0 10K /Bh Meg 0/:0))\8 he) .w eel ta’ a leeeh log One police pele (suede. (0 'po\ueliie io, de eiiel@l te, 


PUMAT Bay CURRENT Phe, ach niece. clase Wel coset cod eee shee 3.4 amperes 

AMPPINICATION PACTORT? .-shuuah Basha t i bode ee eee Hai 

DirR&ECT INTERELECTRODE CAPACITANCES: 
PEAMCO DIAC 4 ss oreccgucs oo edle ee Peotone S.A iii ee eta e 6 - pu 
Griditoveathode‘and heater >). Sos uskom ohhh eee eee 11 ppt 
Plate to eathode and theater” orton dieoneaecneee 0.22 ppl 


° Heater voltage must be applied for a minimum period of 1 minute before the application of plate 
voltage. 

* Grid volts, -15; plate milliamperes, 250. 

° With external shield connected to grid. 


PLATE-PULSED OSCILLATOR AND AMPLIFIER—Class C 
Maximum Ratings: 


OPO AON ELIE ob Ofer e siete oe ae Mee hee 10 max. 100 max usec 
PEAK POSITIVE-PULSE PLATE-SUPPLY VOLTAGE®.......... 7500 max 7500 max volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE. ..........-.e0005 600 max 600 max volts 
PEAK PLATE CURRENT FROM PULSE SUPPLY............. 4.5 max 3.5 max amperes 
PERAK IRECTIFIED GRID CURRENT. = tytn ee enero sae 1.0 max 0.75 max amperes 
DC- PLATE ‘CURRENT Dori Hey eirese ern ine recusepinebd kecasrcki aes 45 max 250 max ma 
PG GRID CURRENTS fiat Seer ie sibs, so sien eee Chee ee 10 max 70 max ma 
PLATE INPUT. 9-9 or... uct ee iio Pe ae ee 340 max 340 max watts 
PUATH DISSIPATION ysis, deh id, (4, ee hea ce: ie 250 max 250 max watts 


aes RCA Transmitting Tubes - 


Typical Operation with Rectangular Wave Shape in Cathode-Drive Oscillator Circuit at 1250 Mc: 
With duty factor® of 0.01 


Peak Positive-Pulse Plate-Supply Voltage#.............. 5500 7500 volts 
Peak Negative-Pulse Grid Voltage................00 eee 375 500 volts 

ME OnmcabnOde resistor Of >. <6 4. cca lctentisless ahcteeete sss (ele 0's 100 100 ohms 
eee PanCrT IGM OLEA RE. 5 oh ccc-sie e's a seta cate clailolel Ge etecate ees 625 850 volts 
Peak Plate Current from Pulse Supply.................. 3.5 4.5 amperes 
ealkwectineas Grid) Current’. <5 2 ¢ Swsniie-c istete tie tw oles are 0.25 0.50 amperes 
Pe mieten G1 GC ULEON Gai. bem Sosisliscsig occ ldedta Bie nealatal ale usde alare oe 35 45 ma 
TOXG. (Cena) Chime Resa 0 es coe PAD 5 ma 
Useful Power Output at Peak of Pulseé (Approx.)....... 8000 14000 watts 


® “On” time for this tube is defined as the sum of the durations of all the individual pulses which occur 
during any 1000-microsecond interval. Pulse duration is defined as the time interval between the two 
points on the pulse at which the instantaneous value is 70 per cent of the peak value. The peak value is 
defined as the maximum value of a smooth curve through the average of the fluctuations over the top 
portion of the pulse. 

¢ The magnitude of any spike on the plate-voltage pulse should not exceed a value of 8.5 kilovolts with 
respect to cathode, and its duration should not exceed 0.5 microsecond measured at the peak-pulse- 
value level. 

® Duty factor is the product of pulse duration and repetition rate. For variable pulse durations and pulse 
repetition rates, the duty factor for this tube is defined as the ratio of ‘‘on’”’ to total elapsed time in any 
500-microsecond interval. 

4 Obtained preferably from cathode resistor of value shown. In certain applications, partial grid-resistor 
bias may be used. 

@ Determined from the average power output using the duty factor of the peak power output pulse. 
This procedure is necessary because the power-output-pulse duty factor may be less than the applied- 
voltage-pulse duty factor because of a delay in the start of rf power output. 


AVERAGE CHARACTERISTICS 


PLATE (Ij) OR GRID (Ic), AMPERES 


is 
Oe igi 
ea eo meen Oe Cla 


6 8 0 1 
PLATE KILOVOLTS (Ep) 92CM-7555T 


OSCILLATOR TRIODE 


Subminiature heater-cathode 
type used in radiosonde service at 400 6026 
Me. Class C Telegraphy maximum 
CCS plate dissipation, 3 watts. May 
4 be mounted in any position. OUTLINE 
4, Outlines Section. 'The flexible leads of the 6026 are usually soldered to the circuit 
elements. Soldering of the leads may be made close to the glass-button base pro- 
vided care is taken to conduct excessive heat away from the lead seal. Otherwise, 
the heat of the soldering operation will crack the seals of the leads and damage the 
tube. Plate shows no color when tube is operated at maximum CCS ratings. 


HEATER VOLTAGE RANGE (AC/DC)° 22. i ccc cee cect tere rece ere eseces 5.2 to 6.6 volts 
HIPATER CURRENT (At‘6.3 VOltS) 0.0500 eet eee eee eee tneieee renee 0.2 ampere 
Se SISA CONDITCTA NCES o.lk oc) cle Cine de clei e.e +c clde ce wisjeie os 00 210 00) nie ei osiaiwiene.e 5900 umhos 
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AMPLIFICATION: FACTOR * fag Cotes bei ae Ail. Oe ee ee 24 

PLATE RESISTANCE: CA pprox,)*: 3; .). ... . 2ce.a. cy Mo a ome eee eee 4000 ohms 

Direct INTERELECTRODE CAPACITANCES: 
Gd: tO“plate Sayer oe eae to gatite © Nw counts Lies ee a 3 ppt 
Gridsto-eathode-and ‘heater® wis oi. co: ox ake her oe ad ee 2.0 put 
Plate to'éathodevand heater: ouisn A00e ete Re 0.42 ppt 


° For radiosonde applications in which the heater is supplied from batteries and the equipment-design 
requirements of minimum size, light weight, and high efficiency are the primary considerations even 
though the average life expectancy of the 6026 in such service is only a few hours. 

* Plate-supply volts, 120; cathode resistor, 220 ohms, plate milliamperes 12. 


OSCILLATOR—Class C Telegraphy 
Maximum CCS Ratings: 


DOP UATE VOLTAGE ccs: hg hisses cdo ES ices et et ee ie 150 max volts 
TICRGRIDIVOLTAGE (0. oS es cates Laltaaewce Verses fet rae a ee —50 max volts 
ROTALL CATHODE CURRENT 2 i inc! he <8 ue dee Aig EM ee a 40 max ma 
DEO RID CURRENT fe hoa. awh). Bia a tt eee ee ee eee 10 max ma 
PACA ANDOU tars ci ole 5 sche 1a RRL ORLA ON es Se ee 3.3 max watts 
PLAT HD ISSIPATION Ss «9 oote, ttn daaciner ce ose Se he ea ee i egnee 3.0 max watts 
PERAK EATER-CATHODE .VOUTAGE. = 6.5.5 coli. cet etanen akin os tek 0 max volts 


Typical Operation as an Oscillator at 400 Me: 


DC LPIALe VGH ale Finis <iik ants of ein Ge OR Ves oars ok MERE A Ra 135 volts 
CPRIGTINESIS COR eh cag nic Oor sth ony iy ag ak A ee ein 1300 ohms 
I Cp la Ce. Utren toe gos cdusccwing hAe siacths ga beak acess ae a ee 20 ma 
Di.Gnd Current. (A Dprox.),.uistyeuacueritis Se aka ee 9.5 ma 
Weetul Power Outputine 12 2 ose oo sce so Os oe ee ee 1.25 watts 


BEAM POWER TUBE 


Small, sturdy, glass-octal heater- 

6] 46 cathode type used as af power ampli- 

fier and modulator and as rf power 

amplifier and oscillator. May be used 

with full input up to 60 Mc and with 

reduced input up to 175 Me. Class C Telegraphy maximum plate dissipation, 
CCS 20 watts, ICAS 25 watts. 


LEAT RV OLTARS (AC/DC). hod... kia ciaihccs0&o thas ou ee RE ee 6.3 = 10% volts 
ELDATERACURRENT 5. otacss ste ct\k whic. es ee ee eee ee 1.25 amperes 
i PANSCONDUCTANCE® ce... ach. Cok oo see sn lag ts Pot 7000 umhos 
Mu-F Actor, Grid No.2 to.Grid No.1*s 2. 2, See, oe ee 4.5 
DirREcT INTERELECTRODE CAPACITANCES: 
Grid NOwlsto plate) Pesto. uc bite tok tee ee oe eee " 0.24 max ppt 
Grid No.1 to cathode, grid No.8, grid No.2, internal shield, base sleeve, 
end heater... Aton oe. fo aoe on Te en ee ee ee 13°75 ppt 
Plate to cathode, grid No.3, grid No.2, internal shield, base sleeve, and 
eA Ac ean ee ete Vlei: Sot MR aA A hd CER AL a 8.5 put 


* Plate and grid-No.2 volts, 200; plate milliamperes, 100. 


AF POWER AMPLIFIER AND MODULATOR—CLASS AB? 


Maximum Ratings: CCS ICAS 
DGEPLATE.V OLTAGS 6 URE oat See ea eee Fo 600 max 750 max volts 
DC Grib-No.2 (SCREEN-GRID) VOLTAGE................. 250 max 250 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT®................ 125 max 135 max ma 
MAXIMUM-SIGNAL PLATE INPUT™. . 2.0.0.0... cece eevee 62.5 max . 90 max watts 
MAXIMUM-SIGNAL GRID-No.2 INPUT™................... 3 max 3 max watts 
BEATS DISSIPATION" 4 hate) echt ada ee eee. 20 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............. 135 max 135 max volts 
Heater positive with respect to cathode.............. 1385 max 135 max volts 
BULB TEMPERATURE (At hottest point)................. 220 max 220 max °E 


Typical Operation (Values are for 2 tubes): 


DCePlate-\ Oltages Powe ai es eee Oe 400 500 600 600 750 volts 
DC Grid-No:2) Voltage? ....46602 8. 45 bas 175 175-165 190 165 volts 
DC Grid-No.1 (Control-Grid) Voltage. .... -41 -44 -44 -48 -46 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage. . 95 +102 97 109 108 volts 
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Zero-Signal DC Plate Current............ 33 27 22 28 24d ma 
Maximum-Signal DC Plate Current....... 232 242 207 270 240 ma 
Zero-Signal DC Grid-No.2 Current........ ical 0.7 0.6 172 0.3 ma 
Maximum-Signal DC Grid-No.2 Current... 18 18 17 20 20 ma 
Maximum-Signal DC Grid-No.1 Current... 1.6 1.9 itgil 2, 2.6 ma 
Effective Load Resistance (Plate to plate).. 3700 4600 6800 5000 7400 ohms 
Maximum-Signal Driving Power (Approx.) . 0.2 0.3 0.2 0.3 0.4 watt 
Maximum-Signal Power Output (Approx.).. 62 83 90 113 131 watts 


Maximum Circuit Values (CCS or ICAS conditions): 
Reet crnbetnir CHIE) EVCSISEANICE s = sc Shu Aeiciacdleke aw! vs. «oe lecnce-ehavevoe sl Vie's cp Res 30000 max ohms 


® Averaged over any audio-frequency cycle of sine-wave form. 
® Obtained preferably from a separate source or from the plate-voltage supply with a voltage divider. 
t For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Maximum Ratings: CCS ICAS 
AO IPA TEV OIPAGE ia iicclc sie cc’ oh cc eh @ oe 6s sierels ae sn eleis ete 480 max 600 max volts 
PHCRGRIDAINOCAVIOUTAGE 5 | © oleic cies o's sbi slele oa pareleletstere ets 250 max 250 max volts 
ADORE RID NOSEVOLTAGE 25. c)c cteiets.« ots otelsis clele eres be ele esters -150 max -150 max volts 
LOXG TEA OATE DY COA ULES O11 a 117 max 125 max ma 
WCrGRID=INOMeGURRENT....¢..62.5csas esc eetleseees sees 3.5 max 4.0 max ma 
BETO AC EE MONI EA EPPO AD 5. ro. coss6yroge tens). dric-sstlo ke occ taatahelareraverevesere ace 45 max 67.5 max watts 
GRIDS NOL MINE Uti. ors 6 ci s.cn pies eee e ele es ses SS ae 5 2 max 2 max watts 
STEEL DIGGIEDARLOND 0% onc. cic scale o bene. ble nes cesta stele f 13.3 max 16.7 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. .......... aoe 135 max 135 maz volts 

Heater positive with respect to cathode......... ere erect 135 max 135 max volts 
BuLB TEMPERATURE (At hottest point)........ tees serereis ; 220 max 220 max ve 


Typical Operation: 


VG MEIC OMNIOULAC CM, ici, «: 5. 55 ceuedete wis ahars SaUeIOIN Ss wieiee ws, i 400 475 600 volts 
Pee rt Oran OlLALC Ss cs. so sec wale aoe bel ele dates sad 150 135 150 volts 

PLGMPSSUICSIESIStOL\OL. bowen ss oS Ne ee os ee eee eee ee 33000 51000 56000 ohms 
CEG rid= NoOslmViOltage d) .6 sarees: olSiovilevere-scacdecov eres Wie Were —87 -77 -87 volts 

Kromeerid=Nio.1 resistor of . 6.0500) bine es ese soe es 27000 27000 27000 ohms 
Peace nGria- Nowe Voltages. . 050 ee Ri eel een 107 95 107 volts 
TOXC) TPA ea res CCRT RSS TES Raa oem eg er Pe 112 94 112 ma 
WCAG NOE UITeNG., 206 cc es se oe eee diseases 7.8 6.4 7.8 ma 
WerGrnd-Nosis@arrent. (Approx.)):... &. .iceccnccw ees s'es 33004 Aes) Bi nu! ma 
Drv Cm OW CrNCADDLOX:) ces ac see de ols S vieela wists eee boa 0.4 0.3 0.4 watt 
EAT WCC OTIEIDAL GH CAUDPEOXs) lea. sue vopcesye enone Gosia Ged «'sioiens eo ois 8° 32 34 52 watts 


Maximum Circuit Values (CCS or ICAS conditions): 

GridsNOse CiMccuibeResIstanCe Meera So). foo S leusiclavscieusiss sions 6 Hae eben wee he ate 30000f max ohms 
@ Obtained preferably from a separate source modulated along with the plate supply, or from the modu- 
lated plate supply through a series resistor of value shown. 

4 Obtained from grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor with 
either fixed supply or cathode resistor. 

{ For operation at less than maximum rated conditions, this value may be as high as 100000 ohms. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# ~ 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
Ome VOUTAGE. 605 vc. cee she oho ce Co wee wh a ee we bo 80 600 max 750 max volts 
OMI NOME VOLTAGE , 5/5. k sc, giv Whe lense ato speisie ene es sie sieves 250 max 250 max volts 
WGA EDN Ole VOL TAG iris aya oie istele eovceleles o. 0 ores cies’ -150 max -150 max volts 
HO mae A PCC ION D8 oo oie, ccitcsecucyolisteusiieiceicle 6608) 6 elle 6d Bisre eee 140 max 150 max ma 
W@LGRID-NOM CURRENT. . 2.) oaks. h de esse ce tees ase eaeee 3.5 max 4.0 max ma 
TER UNTIED? TOSTACUTR, Semel 2 ane Oa sec nO RCRCRGL OCICS FaG ncaa Cn ae ane mae 67.5 max 90 max watts 
MND ANOLON ULL AP hey tac etis.2) oaele o ofestate ace «edie? eieseie Ghee weiss 3 max 3 max watts 
POAT SSS TE ACL TOON Atay hts sacri cusiis, © chete cies). mi olelisneie)ei ee 0ne:® exerere 20 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ............. 135 max 135 max volts 

Heater positive with respect to cathode.............. 185 max 135 max volts 
BuLB TEMPERATURE (At hottest point)............0000. 220 max 220 max °C 


RCA Transmitting Tubes 


Typical Operation as Amplifier up to 60 Me: 


Grote Voltage xen nase incase een ta aa Parca 500 600 600 750 volts 
i CAGTIG=NO.2eVOltagens poate: yoni owe soa ereencgenels 170 #8150 180 160 volts 

Brom series resistor Oficina. icicboelseue cere eee cae ope 36000 51000 43000 56000 ohms 
DIC WGrid-Nosd Voltage et ic e.g oars isomuink oe sale aherere -66 -58 -71 -62 volts 

Mromsgrid=No.l resistor Ole: ctsiis isles reine ete 27000 20000 24000 20000 ohms 

Bromicatnode resistoriOl «cs sure ere + ccisetse heaters 470 470 430 470 ohms 
Peak REoGrid-No. li Voltage... ... dvieine'c aig seems es 84 73 91 79 volts 
iD) Crblater Current. peetak cn tee cro ceniee Seen oe WSOn mel Lz 150 120 ma 
DC [Grid=No.2 Currents ccc ct oak eaters ce aise 9 9 10 11 ma 
DCiGrid-Nome@urrentiCA pproxs) o's «acciisvessyeleeeseis ects OME So 2 Sul ma 
Driving: Power, CApprox.)i\s.<..0e ele eee ls daianersie erelersie . On2- 2022 Wee (Use watt 
Power Output (Approx.)...........6- eiciaiee cistelelerere 48 52 66 70 watts 


Typical Operation as Amplifier at 175 Me: 


DCH rate Voltage caste F's <i csp ne oun alee attends ke Ga ee Meee 400 volts 
DCs GEIdeNOs2 DViOlCAg OA oa. cache cis woseila evn ailevador sete ane tone leuaieiiatcbays 180 190 volts 

HP TOMMSELICS TESISCOL OF oes coe sas cslclare, vite clesershe Suellslarelerae la eteieve 13000 20000 ohms 
SC Grid-NoeAMVoltage Op TRY ea cabin eeurtneeis aoc -51 —54 volts 

rom orid=IN O; 1) resistor Ole cc cisieccereisarels oko cial etclonetnio ore stcre 27000 24000 ohms 

Hromceathod estesistor Olaglscnetss teria ot sis.cstare Motel ew eteteeet ove 330 330 ohms 
eakonh he Grid-No.d gV ol tages aubines aiete als aleeieiosieieins wie 64 68 volts 
i) Ceblates© urrent aac c tore. wan aus stele Preiare ei she ah ere ntinte oleene eaves s 140 150 ma 
DC. Grid=No:2.@urrentas. is) wuciskecticeis atone Che SHUI We ereheo lene 10 10.4 ma 
DD CxrGrid-Nods Currents (Ap prox:) meets eee isis ei ecoetavers (sete iste « iz 202 ma 
Drivang<Power(ApPprox.) ac. cusuens Cleve steve ts gis doves = Olsualete eleselal enone 3 3 watts 
Eower Output: (Approx.) cio. cescsicte steric reiere ales siarelereselshekere vere 25 35 watts 


Maximum Circuit Values (CCS or ICAS conditions): 
Gnd-No. 1-Ciredit? Resistance nib. es soc oe ee eee bee oe ee 30000f max ohms 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. : 

4“ Obtained preferably from separate source, from plate-voltage supply with a voltage divider, or 
through series resistor of value shown. Grid-No.2 voltage must not exceed 400 volts under key-up con- 
ditions. 

9. Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 
t For operation at less than maximum rated conditions, this value may be as high as 100000 ohms, 


AVERAGE CHARACTERISTIC AVERAGE CHARACTERISTICS 


TYPE 6146 | TYPE 6146 
E¢=6.3 VOLTS E¢=6.3 VOLTS 
GRIDO-N22 VOLTS = 150 GRID-N22 VOLTS=150 


00 loo 
uJ ul 
- [4 
a a 
Ss = 
s 80 < 80 
a “ 
= = 
z 60 % 60 
A ri 
& ° 
: 


es 
Qo = 200 400 600 800 fo) 200 400 600 800 
PLATE VOLTS PLATE VOLTS 
92CS-4l4IT 9205S ~8142T 
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RCA Transmitting Tubes 


OPERATING CONSIDERATIONS 


Type 6146 requires Octal socket and may be mounted in any position. Simpli- 
fied shielding and good performance are facilitated by the base sleeve with separate 
- base-pin connection and the triple base-pin connection for cathode, grid No.8, and 
internal shield. OUTLINE 17, Outlines Section. 

For operation at 120 Me, plate voltage should be reduced to 67 per cent of 
maximum rating; plate input to 79 per cent. At 175 Me, plate voltage should be 
reduced to 538 per cent of maximum rating; plate input to 66 per cent. 

Plate shows no color when tube is operated at maximum CCS or ICAS ratings. 


TYPE 6146 
E,.=6.3 VOLTS 
GRID-N22 VOLTS =150 


PLATE MILLIAMPERES 


eisai 
Bo 


92CM-B8I45T 


AVERAGE CHARACTERISTICS 
TYPE 6146 
E¢=6.3 VOLTS 

GRID-N22 VOLTS =200 


GE 
TYPE 6146 
E¢=6.3 VOLTS 
GRID-N22 VOLTS = 200 
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RCA Transmitting Tubes. 


AVERAGE PLATE CHARACTERISTICS 


TYPE 6146 
E¢=6.3 VOLTS 


GRID-N£2 VOLTS=200° 


Sea eae 
hae 


PLATE MILLIAMPERES 
NEV AVG EN SINS a eee 
PE ee 


Disa SARs Pa 
BEE ee ae 


WN ALA 


400 
PLATE VOLTS 


BEAM POWER TUBE 


Small, sturdy, glass-octal heater- 

6] 59 cathode type used as af power ampli- 

fier and modulator and as rf power 

amplifier and oscillator. May be used 

with full input up to 60 Me and with 

reduced input up to 175 Me. Class C Telegraphy maximum plate dissipation, CCS 

20 watts, ICAS 25 watts. OUTLINE 17, Outlines Section. Heater volts, 26.5 + 10%; 
amperes, 0.3. Except for heater rating, this type is identical with type 6146. 


POWER TRIODE 


Compact forced-air-cooled heater- 

6] 6] cathode type having integral radiator 

used as rf power amplifier and oscilla- 

tor and as frequency multiplier. Coax- 

ial terminal arrangement facilitates 

use in cathode-drive circuits of the coaxial-cylinder type. May be used with full 

input up to 900 Me and with reduced input up to 2000 Mc. Class C Telegraphy 
maximum CCS plate dissipation, 250 watts. 


HEATER VOLTAGE (AC/DC) :° 


PAMELA SC 6 Ee atte ar kitic ony gic UE RAE ca ee A ER EL 6.30 volts 

Misi aqme intt Pete Arr eR va ea Deas ep eee 6.9 volts 
HeATER CURRENT(A€ 6.3) volts) cates... 2 nosis c4 cele cede OE eee 3.4 amperes 
AMPLAWICATION ACTOR 010) Toyo eak Bote en eee leis pos RE ee ee 27 


6 ppt 
Gig: toca thade: and beater. noni hiking 2. wise os sialon 11 ppt 


YAN ;| «ares Ae OR eee enema ft Rape | Ree brs 0 te 0.22 ppt 


° Because the cathode is subjected to considerable back bombardment as the frequency is increased 
with resultant increase in temperature, the heater voltage should be reduced depending on operating 
conditions and frequency to prevent overheating the cathode and resultant short life. 

O Average heater voltage must be applied for a minimum period of one minute before the application 
of plate voltage. 

* Grid volts, -15; plate milliamperes, 250. 

° With external flat shield having minimum diameter of 714 inches located in plane of grid terminal 
and perpendicular to axis of tube. Shield is connected to grid terminal. 
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- RCA Transmitting Tubes 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Carrier conditions per tube for use with a maximum modulation factor of 1.0 
Maximum CCS Ratings: 


PD) Car GAPEMVOL LAGE atest cons 0 so ois otele reves Susiers\elees se. ee sleveie 6 s1eiee es eee 5 1300 maz volts 
PD OCRG HID BVAOWTA GE re Soe co aie 0) ose raieve te my eteual sions leeds aire sele cheloce 0 a:/0/.s lersl elle shells -—300 max volts 
DG PEAT EEC UERION TS 5 ccc oe oi vfalore lets one) setts 16NG Bgre Fis 6a ellelis) oily, me's oaks ove e!s 0 210 max ma 
PD GETS EO OREN Tas tare octets c fear are custshe sie sie tore. os) 5.018 }ouh oie. Shetade, oele guerei tere 75 max ma 
PELVANTS. LUNTRUDT 6 5 ase ® C5 ORR e Oe CIO CIC ORE CREUSET NS one Ci) nara arise ar tarry 270 max watts 
SAAC ID ATID ATION Gein Mitac cate eis s cr cpecate aasCalre ne ceca cess. suis eitoieseie,ciekeasissele’ e006 191.6, hs 167 max watts 
Typical Operation in Cathode-Drive Circuit: 600 Me 900 Mc 

OG mitate-tO=GTIGMViOLLAL Cs Sayer a eis sierie o:tie stelle +. one las sreveregeterate sevens « 1400 1400 volts 
ID GrG apnodestO-Grid AV OlGALE 4S i.5 5c bis sisters ot oor one: wires oreiaiters adobe erein eis 150 150 volts 
Reak RRs @athode-to-Grid) Voltage. . .5,.6 6. cess see ees ems se 200 200 volts 
HOO MICRA LCR MILGEU CHEN es cect ere hn cle orgy sreretites te eles cutie eietetee eee cee 210 210 ma 
i GaG riage CurnentaCADprox. i. Sos Se See hail. CAEL AA Riwstersinlnions 70 70 ma 
DaiversbowerOutputsCApprox.)Micicc ee ete a ook Geral. tek wee eo 70° 754 watts 
Wr OUL DU CE CADDEOXG) Aa cue oy 2S Seualle ds o"sgshsinpcnee #5 Senden ae Dien tabeve cilekehs 180 120 watts 


4 The maximum negative grid current should never exceed 10 milliamperes. 

™ In this type of service, the 6161 can be modulated 100 per cent if the rf driver stage is also modulated 
100 per cent simultaneously. Care should be taken to insure that the driver-modulation and amplifier- 
modulation voltages are exactly in phase. 

4 This value includes 18 watts of circuit loss and 40 watts added to plate input. 

4 This value includes 23 watts of circuit loss and 40 watts added to plate input. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and - 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


OGRA TISEVOUTAGE) 2, 5 <5, « acu 5 lois, 6 whesetebs oe amit Susttarmile) cualatts yee sale ndiaiiei eveitey's: sivas 1600 max volts 
TV GREG RID MY OR TAGE oo cic slg 6's Soe Oe 4 ape STE A eho ew S56 © Sy ay hb Wher Re ew lene eeetel -300 max volts 
OPIATE GURRENT tia cielo c - tislcis. o srctetcove elatet Minis esses cre. e 6 ss ele ele slpie lees sie a) 250 max ma 
DOG TO GUREUIND Ste trees pec lonal's lev amare lon avskeirerraboee e teirctionatsr saelgie. snePapehewece, «ley eca\en(o ens 75 max ma 
EAE Nip OD enirc cele ars ei ehaiie Aue selletiolishle. ai.at aG'er ohole os sn onedoreriean ebeiieei'e, on aceteteleteieters 400 max watts 
ELE ID SOM ACE TON soho oe sconce). orayjoiev'en/suonch ov asicisen whosshdusuateusiereiacatate e ealeletnces) jeune 250 max watts 
Typical Operation in Cathode-Drive Circuit: 600 Mc 900 Mc 
x Baixo Wellinises-¢ san oecumuens cokes piceoc Ceceu a Ceo 1650 1650 volts 
TO GrG@achodo-to-Grlld) VOlbage sain. caieqm cle ct arvusleue: op sceucieiecebe. sie) oes 150 150 volts 
Per Ormee IC BCSISCOR OL. iis oa oiscels oe cee Gelme vhe eine hve vine cee 6 3000 15000 ohms 
Peake beeathode-to-Grid Voltage in. « aieite cette s «o)e vat ie he cree 200 200 volts 
GPL ALERO@URGEMGARE re laicss cite oie ofa ere eghe send cle eich s, eitmseiere, claqerers’ 6 Bye 250 250 ma 
IDG! (Gnial Goma GN lee Oe aw coduadeabe oon cmon ono co oGc or 50 10 ma 
Driversbower Output, (APprox.) ie cae cis i ciere ec oo crerol eles lie «a eeuel oi 6 iS 80® watts 
Rm CATHITOXK.) <5. oie Fk ce ne ie ce eee emo eee en 270 180 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

4 The maximum negative grid current should never exceed 10 milliamperes. 

© This value includes 18 watts of circuit loss and 45 watts added to plate input. 

© This value includes 23 watts of circuit loss and 45 watts added to plate input. 


FREQUENCY MULTIPLIER—Class C 
Maximum CCS Ratings: 


MERU EE LNT KGNE n lue eoe tsteok tvs wot rere a hiv ae Sle: Mec dh elev aNal eke pare cata e tos ; 1600 max volts 
EE EU Ct TAGES 00, NS cieeala wn nhWigs bi cuaeese SAIS) RR Ne ln RleMayeS toe AGS Te 6s -300 max volts 
HD OR MAT REOURREN Tie .(s sis. cides Give sc sine ole foe ea om ciel eetei gle oe sieyele einiece qe 250 max ma 
VEG EL OREN DS Frock ea peicreire orouc rusia sifehae eke ooeye oles: usie to enereiel evelene a5 8s 75 max ma 
EMOTE NEES Pe SP car o0(siion ob <r oyick ch ep ss i icy BuL(Aaid “ys Poy OULD eyroy oe. 9) ay ests) epabedeasuehaters 400 max watts 
LER EM TSTMS) ESAS TEMAU ALONE sacs) res odes ek ms: al os aaa, 21 /00'9s oy Shsd Se vciny Oe Spicy OMUINelLo) =) Grier 8liny 0" a..e,'0) Sy eeMle Tae 250 max watts 
Typical Operation as Doubler in Cathode-Drive Circuit: 600 Mc 900 Me 
Weer ate-tO-Grid V Oltage. 54 26g coe vse ee tee eke ees 3 1760 ‘1675 volts 
Wereathode-to-Grid Voltage. = s5.0.55 5 ss oy pcre eae ees ee - 260 175 volts 
Renee CACUOCEe! TOSIStOL OL 5 aires sic Fi oietope vores tai Aik srt is wisps, 00 0% 860 645 ohms 
Realk RE Cathode-to-Grid Voltage. ........66.s.sccressvee 300 300 volts 
Ti TEL HOW OL. Te aR ke aC Seca ee ava a 250 250 ma 
We GnGridu@urrent GADPLOX.)\. ci vaele cis Ss ce siete wales pele eee 5 50 21 ma 
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RCA Transmitting Tubes ——————————— 


Driver Power Output (Approx.)-@ i. i020. ded ee ee 125 100 watts 
Power Output (CApprox,) to aca eeccticlen wire pee sedasaye ies See erehenejors ster ate ar 180 140 watts 


4 The maximum negative grid current should never exceed 10 milliamperes. 
@ Approximate total driving power required. A portion of this power appears in the plate circuit. 


OPERATING CONSIDERATIONS 


Type 6161 may be mounted in any position. OUTLINE 71, Outlines Section. 

For operation at 1200 Me, plate voltage and plate input should be reduced to 
80 per cent of maximum ratings; at 1400 Me, to 71 per cent; at 1650 Me, to 62.5: 
per cent; at 2000 Me, to 62.5 per cent. 

A minimum air flow of 16 cubic feet per minute should be directed by a blower 
through the radiator toward the bulb and the grid terminal when the 6161 is oper- 
‘ated at maximum rated dissipation. Air flow should start before and continue dur- 
ing the application of any voltages to the 6161. Maximum temperatures; radiator 
(measured on core at end adjacent to plate ring), 180°C; grid terminal, 150°C; 
cathode terminal, 150°C; plate, grid, and cathode seals, 150°C. 

The 6161 supersedes the 5588 for new equipment design. 


AVERAGE CHARACTERISTICS 


TYPE 616! 
18 E%6.3 VOLTS 


y 


fe} 


0.8 


PLATE (Ip) OR GRID (Ic) AMPERES 


9 00 800 1200 {600 2000 2400 
PLATE-TO-GRID VOLTS 


92CL-7771TI 


MEDIUM-MU TRIODE eC 


Pencil-type tube having integral 
& 9 63 radiator used as rf power amplifier and G 
oscillator in mobile equipment and in 
aircraft transmitters at altitudes up to K 
60,000 feet without pressurized cham- H H 
bers. May be used with full input up to 500 Mc and with reduced input up to 1700 
Me. Class C Telegraphy maximum plate dissipation, CCS 8 watts, ICAS 13 watts. 


HEATER VOLTAGE (AC/DC): 


Under trangsmrbtingscONdILIONS;mpiy-par.y-tereesnsnepchibaleteneaece rere okaiolet Nesey eh enenerels 6.0 + 10% volts 
Under stand-by. CONGIGONS). iu. yer-versncucn nerershoieices tenet neMenesolepate eller sLeteisWonenche vege 6.3 max volts 
HPATER (CURRENT=(A€'6:0 VOlts)\iy oe cre cists. oo me eres ahaltoretian Vo alateiceega teense otic fete ous 0.280 ampere 
TRANSCOND UCTANGE® ol hun eot eeelaie oe Sis ol hee Te ae ete ata aloo Tame nreme tate UNMeneNe oral NEw 7000 p»umhos 
AMPLIFICATION WACTOR jeeneie scans «ss anetecccidighataye tare lalqie ciate sisi tele ehevana a) a\'e vei fo 27 
Direct INTERELECTRODE CAPACITANCES: 
Oh ule baron 0) Psy eRe hs ea Repay Au CrOR TOT OOo hac cia. sic’ Sitvon Np) Lea, ppt 
Grid to cathodetand theater aig: ) Ok sccm lela ans 4 sere eulenanelevenogsiclereistans ars 259 ppt 
Plate to cathode and* heater 22% sauce © «Gs 0 aisle te alelelee tee halos aletetere we 0.08 max ppl 


* Plate volts, 200; plate milliamperes, 27. 


RCA Transmitting Tubes —————$—. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Maximum Ratings (For pressures down to 46 mm of Hg®): CCS ICAS 
PGE UA THR VOLTAGE oo. s0cic e410 0 06.6 oe ote ono oevore.ais lo gc0 we ¥en wieseiels 275 max 330 max volts: 
ONO CACTI OUT AGED oie cc. co oviore aile,netaceie ee eM “ohevafono Geis cneeieleie -100 max -100 max volts 
TC MEEATHE CURRENT 4.510 «co aveie%0 0.0 acters sopojeledsueokelests-0ies suscecels 33 max 46 max ma 
GEG BIDE URRION Too oe otccls crore sch sol chaseuntetale <eieneveisvatellacecaganscttone 25 max 25 max ma 
Gi ATHODEICURRENT «co ale siscc 56 cusialievs eretoleleierg «-e1dieheiene wales 50 max 60 max ma 
EE ATCBIEUNIE Tomes eR. oir Gekoncis nce. co) crake vehel aie 6, Sere wtaierloie lee ee Tene 9 max 15 max watts. 
EAT MISSTEP ATION ct 5 ote home Gin ansha) sissies ovo fs 6 ereloreles bias 5.5 max 9 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. ..........+4+ 90 max 90 max volts. 
Heater positive with respect to cathode. ..........406. 90 max 90 max volts 


Typical Operation in Cathode-Drive Circuit at 500 Me: 


A GE LALERVIOLCAC CII oasis utes Soa inals sadn wives sie stele ee se we 275 320 volts. 
BD GEG TIABVOLGAL ibe orc ois «ws vssohorsiare sug helene eNelie a ieed 4: sleielejeveie erase —42 —52 volts. 
TBYCP TE BRR Giriag> oh et ee a ee eS a a 35 35 ma 
WOrGnaI@urrent CA PPIOX.) vi. wcrc -c.ce so ee sie do oe, wa ye © eisis © 13 nb ma 
Driver Power Output (Approx.) - 2... ccc ce ccc ence owrce 2 2.4 watts. 
Useful Power Output (Approx.) 

~—75-per-cent circuit efficiency...........-+s+ceseeeee ae 6.7 8 watts. 
Maximum Circuit Values (CCS or ICAS conditions): 
Grid-Circuit, Resistance. . .. 2. eens eee es hewn cee eense sins 0.1 max megohm 


® Corresponds to altitude of about 60000 feet. 
4 Obtained from grid resistor, or from a combination of grid resistor with either fixed supply or cathode 
resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy7 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings (For pressures down to 46mm of Hg®): CCS ICAS 
YG Ese UE IIV OO DA GE 5) Sisliere) ols cies cicheleue ays 6 6) oinie evscqy sie 'o oieyes 300 max 400 max volts: 
GRE TDON OUTAGE fale sb lovcicin re else sisiaste sieeve elererereie sis enele es -100 max -100 max volts. 
GEE ATEMOURREN TY: Viccic cre onlaleidiaicisiwheis Seleloicemaaiel's wal ere alete 40 max 55 max ma 
POAC PIDUGTIR REIN Ts: 4 ic cic ci eiel sidtonetorshecagel 6 « Sisl's ors abe) Ole we Siete eietens 25 max 25 max ma 
WEIGABHODEOURRENT «5: cisicyaiels aaysieioiede.sisal'e disvetoyeiereisie ye ane 8s 55 max 70 max ma 
Ee CE ENDING UL TOM SOUL oncli, Si als Sa lehalc is ines ose ¢ e's sae Bae ere 13 max 22 max watts. 
PEIRCE ID TSS EI AIDEON I iis iva tica sud gio oets Grae eiiotats ace ereele) sueene 56 8 max 13 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ...........64+ 90 max 90 max volts 

Heater positive with respect to cathode.............6- 90 max 90 max volts 


Typical Operation in Cathode-Drive Circuit at 500 Me: 
Oscil- Ampli- Oscil- Ampli- 


lator fier lator fier 

IDNG) ID Exes WGlieT OW Ip ee coe ere Oi ooIee aoieam « oCiomaminn 300 300 350 350 volts. 
PEGG TICVLOIER SC Oar seuaie ailei= stein «(oelishe lfelie eels a elexe or erelisi oon -30 48 —35 —58 volts. 
MOL CORO UITCD Gres nine o cherae ooo wie) 8) oe isles viers/s. 6 (0 35 35 40 40 ma 
Diese righGurrent) CAPPLOX.)is cc cose sss scene clteeeee iti 13 14 15 ma 
Driver Power Output (Approx.)...... Re OEE CREE - 72 ive ~ 3 watts 
Useful Power Output (Approx.) 

—75-per-cent circuit efficieney............+e eee eee 5 fi 7 10 watts 


Maximum Circuit Values (CCS or ICAS conditions): 
PreEO PPCUE RCSIRLATICE os. ce oS oe ies mys ene a Tce wig Tadd oh Cp telalie hE Blend ale se svee 0.1 max megohm 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

® Corresponds to altitude of about 60000 feet. 

4 Obtained from grid resistor, or from a combination of grid resistor with either fixed supply or cathode 
resistor. 


OPERATING CONSIDERATIONS 


Type 6263 may be mounted in any position. OUTLINE 67, Outlines Section. 

In many applications, the 6263 does not require forced-air cooling. The radia- 
tor in combination with a connector having adequate heat conduction capability 
will generally provide adequate cooling under conditions of free circulation of air. 
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The cooling must be sufficient to limit the plate-seal temperature to 175°C. When 
conditions do not provide adequate circulation of air, provision should be made to 
direct a blast of air from a small blower through the radiator fins. Maximum tem- 


peratures: incoming air, 40°C; radiator, 175°C. 
AVERAGE CHARACTERISTICS 
250; r - 

Fi eee rd a el dic cc 


E¢=6.0 VOLTS 


PLATE (Ip) OR GRID (Ic) MILLIAMPERES 


ce) 100 200 300 400 
PLATE VOLTS 92CM-8103T 
MEDIUM-MU TRIODE x 
Pencil-type tube having integral 
62 6 4 radiator used as rf power amplifier and 


oscillator and as frequency multiplier 
in mobile equipment and in aircraft 
transmitters at altitudes up to 60,000 
feet without pressurized chambers. May be used with full input up to 500 Mc and 
with reduced input up to 1700 Mc. Class C Telegraphy maximum plate dissipation, 
CCS 8 watts, ICAS 13 watts. May be mounted in any position. OUTLINE 67, Out- 
lines Section. Cooling requirements for the 6264 are similar to those of type 6263. 


HEATER VOLTAGE (AC/DC): 


Wnderstransmitting conditionSrayaceeer doris vee eee eee 6.0 = 10% volts 
Winder-stand-=by,conditionss te ae een Pee eee 6.3 max volts 
HMATEREGURRENE \(atsocO“violts)) gas eiaien tere nine e cteteteo ce eat 0.280 ampere 
EDR ANSCONDUCTANCE S4.c donk no Sao e  I e eneL Aane ee oe 6800 umhos 
AMPLIBICATION: ACTOR jinc.ts ceo ete oe Ee ee Eee ee oe 40 
DirEcT INTERELECTRODE CAPACITANCES: 
GTUASCO DALE Io Woah cyan erates oot UMTS ichc en SHS erie 1b 15s ppt 
Gridgtopcathoderand-heaterMen cae apnea eee orc een ee 295 ppt 
Plate to cathode and: heateryy. i055; eb. hoe tel Poaeeak Aicioha ciehetare Rieter 0.07 max ppt 


* Plate volts, 200; plate milliamperes, 18.5. 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy # 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings (For pressures down to 46mm of Hg®): CCS ICAS 
DGCLPLATRs VOLTAGES sa-wah. foie tees eee IRR eR A 330 max 400 max volts 
(D CEGRIDEVOL TA GE Reo oct ee cesta Foo SLR Sool eR ce RE -100 max -100 max volts 
DCBVATE CURRENT ASA tN tae porn Onision cic ee ee 40 max 55 max ma 
DCiGRWD: CURRENT o.iioes ce ie ee 25 max 25 max ma 
DiCaC ATHODE OURREN Tin 1. eiGiitvads was st) hontacin atte te eRe eaed 55 max 70 max ma 
PLATE AINRUD See tir Oe aes ee eo ina SEG a, SERS 13 max 22 max watts 
IPA TEED ISSIBATION Pb neuc4 chain A mio tabicda earieins ek RICE 8 max 13 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 90 max 90 max volts 

Heater positive with respect to cathode.............. 90 max 90 max volts 
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Typical Operation in Cathode-Drive Circuit at 500 Me: 


Oscil- Ampli- Oscil- Ampli- 
lator fier lator fier 
WGrPlatenVOltages Fe occ s ssc on at eesee 300 800 350 350 volts: 
DYGRGTIGRVOMTAGED. 66.52 + 5 scacae 6 oclece wee : —25 —42 -30 -45 volts. 
Pe GRE eRGUERCM Gs = oc sow oc bow ee 8 ey aie 35 35 35 40 ma 
DC Grid Current (Approx.)..........068. 11 13 13 15 ma 
Driver Power Output (Approx.)......... = Zee: -- 3 watts. 
Useful Power Putput (Approx.)—75-per-cent 
CINCUIE EMICICNCY crv ania ie Siac © s00.s 2 exes ons 5 7.5 6 ® 10 watts. 


Maximum Values Circuit (CCS or ICAS conditions): 

RUTIGe OIBCUILBECCSISUANCES ..ike soo nish Giels olotae tven ee setee wie aus ale ep sieie ole eee ees 0.1 max megohm 
# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

® Corresponds to altitude of about 60000 feet. 

6 Obtained from grid resistor, or from a combination of grid resistor with either fixed supply or cathode 
resistor. 


FREQUENCY MULTIPLIER 


Maximum Ratings (For pressures down to 46mm of Hg®): CCS ICAS 
NO OMEVAANCEPIEVIOIUTAGE 2 ceicicc Goce ors ce ais cree 88% siete) elislione 3800 max 350 max volts 
NOUGAT NOL TAGE en src ie, 6.5.0 yoke, os 0 6 twas epepes atengpesnere ele 6 -125 max -140 max volts 
I) GmlGmATHN@URRENT: ©. lc. co cise es vse e as re tele wale 0 33 max 45 max ma 
WCEGRIDAGURRENT nce de he cae esate te cee eesew as nes 25 max 25 max ma 
ID CROATHODE CURRENT 9) 5) 55 so sc wm see catierne ee re wees 45 max 55 max ma 
ORDERING UMM a. ce cic cin vc cee seiseaiste cies Gos SF enews. © ee 9.9 max 15.8 max watts 
EAE MID ISSERATION nis occ cele oo et stele «is cle wwisre s s'eie sie) 0% 6 max 9.5 max watts 
PEAK HBATER-CATHODE VOLTAGE: ; 
Heater negative with respect to cathode.............. 90 max 90 max volts 
Heater positive with respect to cathode..........-..-. 90 max 90 max volts 


Typical Operation in Cathode-Drive Circuit as Tripler to 510 Me: 


WG RIAteAVOMUAZER of. ee cscs ss cess scie em tie sei 300 350 volts 
GEG aNGeViOlLAg eC Oiailes iiss. cleinsis < HRM seyietn scissile -110 —122 volts 
DG welaLeEOULLCOG Mn. <5 = mises eloloate 6 os bela celevecys «0/914 26 36.5 ma 
i GuGrige @urrentaCADPlOX.) soayneh. dee oes vn oso sees te Aral 5.8 ma 
Driver Power Output (Approx.).. 00.06.0602 vse eee ete 2.75 4.5 watts 
Useful Power Output (Approx.)—75-per-cent circuit efficiency Pai 3.4 watts 


Maximum Circuit Values (CCS or ICAS conditions): 
Cid Cire GRESISLANCE. . 2. ER ede re ce ene eet eee EEE EE tee 0.1 maz megohm 


® Corresponds to altitude of about 60000 feet. 
4 Obtained from grid resistor, or from a combination of grid resistor with either fixed supply or cathode 


resistor. 
AVERAGE CHARACTERISTICS 


TYPE 6264 
E+ = 6.0 VOLTS 


ERES 
tw 
° 
fo} 


ee | 
VEE 


ji“ 


cea 
—— 


KARPYIYAAR 
LIN VAS 
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K 
V2 
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“PLATE (Ip) OR GRID (Ic) MILLIAMP 


we 
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PLATE VOLTS 92CM~-8IOST 
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BEAM POWER TUBE 


Glass-octal heater-cathode type 

6293 used as rectangular-wave pulse mod- 

ulator. Rated for service with duty 

factors up to 1.0 at a maximum aver- 

aging time of 10,000 microseconds. 

Rectangular-Wave Modulator maximum plate dissipation, 10 watts. Requires 

Octal socket and may be mounted in any position. OUTLINE 17, Outlines Section. 
Plate shows no color when tube is operated at maximum CCS ratings. 


HIBATER DN OL TAGHWAG/DG)IEL, utente ccais hath dc, she ieee tee eet oieere paren cree 653: =10% volts 
EDRATERT CURRENT hte), ihn te, SS Sa Ae Acer torte tnetes (el othe esretion ea) rive eke 1.25 amperes 
IERANSCONDUCTANOE Se fe ovis 5 scot cates a5 0a a itatenonc Pst aie Tepomeeheteas ice ueiebeic er ote chen 7000 pmhos 
MuU-BACTOR GridaNo.2: to: Grid No.1 mat toc) clevcreteletctrush scmsitebaieyst sie) uote ancte 4.5 
DrrREcT INTERELECTRODE CAPACITANCES: 
GridSNoxl 260 plate: Sei 2 een ie cece cwcete oc ek tR AS ak Lee igeh SVE Capt TCE Ren REE Pe 0.24 max pyf 
Grid No.1 to cathode, grid No.8, grid No.2, internal shield, base sleeve, 
ANGE HA CCT bcos Slovene so ok sir arcceuatemeegre Sree NaC Sogn io pein cesar ni en ta eR 1325 ppt 
Plate to cathode, grid No.3, grid No.2, internal shield, base sleeve, and 
[Yee )) 2) DUR Tels gM ARTE PREP SUM te eo bush ORL EMS Mya ene Neen oe Stanley Say 8.5 ppt 


* Plate and grid-No.2 volts, 200; plate milliamperes, 100. 


MODULATOR—Rectangular-Wave Modulation 
Maximum and Minimum CCS Ratings: 


For Duty Factor® up to 0.003 
and Maximum Averaging Time of 10,000 Microseconds in Any Interval 


DCePUATE-SUPPLYAV OLTAGH e: oar Seren aie oh een ee 2000 max 3500 max volts 
INSTANTANEOUS PLATE VOLTAGE®................2005 2300 max 4000 max volts 
DC Grip-No.2 (SCREEN-GRID) SUPPLY VOLTAGE’....... 500 max 200 max volts 
i is -300 max -800 max volts 
DC Grip-No.1 (CONTROL-GRID) SUPPLY VOLTAGE*...... { 250 min 480 aA éits 
GRID-NO.1 VOLTAGE: 
Instantaneous Negative Value). o2...-. 2. .\cokter eke 400 max 400 max volts 
ReakePositiver values £2 a cis oem is SiGm) Ucar uate ae 100 max 100 max volts 
PRAKe DP LATE: CURRENT £01 csee tau rence ciety eater tevelore 3° max 3° max amperes 
PEAKIGRIDSN Ol2 (CURRENT: at cudies desiesen bac ee eae 0.75 max 0.75 max ampere 
PMA KEGRID=NO CURRENT 21.5.2 aa ca i teaisiers ole biele are eyesetere 0.5 max 0.5 max ampere 
ACD OE NT USD) rents baie sts eat, We, as ee nau ean ra otterel oe lets erg estas 80 max 80 max watts 
GRIDAN O:ASEN PUD tein, Mota arle cukiomesentnrs sce ea moleaninintcne care 1.75 max 1.75 maz watts 
GRID= NO MGUNPUT 5 st cbesevsstaioie athe io tte MWCMe aed aS eae aia 0.5 max 0.5 max watt 
PEATE MOISSIPATEON® Sia) neste oc clo te role cencre’ amelie tere vsertttens te ik Snax 10 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............ 135 max 1385 max volts ~ 
Heater positive with respect to cathode............ 1385 max 135 max volts 
BULB TEMPERATURE (At hottest point)............... 175 maz 175 max °C 


"= Duty factor is defined as the ‘‘on” time in microseconds divided by 10,000 microseconds. “On” time 
for this tube is defined as the sum of the durations of all the individual pulses which occur during any 
10,000-microsecond interval. Pulse duration is defined as the time interval between the two points on 
the pulse at which the instantaneous value is 70 per cent of the peak value. The peak value is defined 
as the maximum value of a smooth curve through the average of the fluctuations over the top portion 
of the pulse. 

“For tube protection, it is essential that sufficient resistance be used in the plate-supply circuit, the 
grid-No.-2 supply circuit, and the grid-No.1l-supply circuit so that the short-circuit current is limited to 
0.5 ampere in each circuit. 

® This value is approximately 115 per cent of the maximum dc plate-supply voltage. 

“For higher duty factors, the peak plate current must be reduced. The maximum rated current for a 
duty factor of 1.0 is 0.2 ampere. 

4 Averaged over any interval not exceeding 10,000 microseconds. Care should be used in determining 
the plate dissipation. A calculated value based on rectangular pulse can be considerably in error when 
the actual pulses have a finite rise and fall time. Plate dissipation should preferably be determined by 
measuring the bulb temperature under actual operating conditions; then, with the tube in the same 
socket and under the same ambient-temperature conditions, apply to the tube sufficient de input to 
obtain the same bulb temperature. This value of de input is a measure of the plate dissipation. 
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P 
POWER TRIODE 
A Compact liquid-and-forced-air- 
cooled type having heater-cathode used 
as af power amplifier and modulator, 6383 
K as rf power amplifier and oscillator, 
H 


and as frequency multiplier. Coaxial 

terminal arrangement facilitates use in cathode-drive circuits of the coaxial-cylin- 
der type. This type is also useful in applications where transmitter design factors 
of compactness, light weight, and high power output are prime considerations. 
May be used with full input up to 2000 Mc. Class C Telegraphy maximum CCS 
plate dissipation, 600 watts. 


HEATER VOLTAGE (AC/DC) :° 


NON cance co 1] Sat w.o ase pa Oe ONT Ran ave ee eenok Oe 6.3° volts 
SRA PtcnT Ta URINE ete sc reals cag sox ot 40s a tebe teltetioe apelin moe emake aria ibte oho) sb <Uo relionn aioe ane 6.9 volts 
HIDVATER GURRENT (At 6.3 Volts). 2 jei.e 3. fee cre te oe Se seit 3.4 amperes 
ROIPRIDICATIONGE ACTOR cel. 6 niet. ds. o ea Suns toeteie fe ap epeneligie ie pusiane e)tue one elev 21 
DirREcT INTERELECTRODE CAPACITANCES: 
eee IR Re fd sds Bier ae Ree RS NSS els Bae 6 pul 
iridl toreathode and heater. ..00. 6 6h 56. Le SRE Sl De Ske ee ee cans i a put 
Pinte ts cathode and heater™ 6 yo20 i. 5.552 SEAS Stelle Sigel we ee 0.22 pp 


© Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi- 
tions and frequency to prevent overheating of the cathode and resultant short life. 

® Average heater voltage must be applied for a minimum period of one minute before the application of 
plate voltage. : 

™ With external flat shield having 2 maximum diameter of 744 inches located in plane of grid terminal 
and perpendicular to axis of tube. Shield is connected to grid terminal. 


AF POWER AMPLIFIER AND MODULATOR—Class A 
Maximum CCS Ratings: 


WER ETH OLTAGE « siijip is oie ceo nin cae eo ek Riemer wen EHRs ae ee ee ese e 1500 max volts 
RPE TEIBID VOLTAGE. oc ce ce te aan seme te se eS te ne aleleaele’s -300 max volts 
MM PURTE CURRENT . fo. 5» oe be he time =H mere m opie oe kd ae eiele wie teen a wiepeis 4 400 max ma 
TAOVRO) CURRENT... 0.5 once ce cet ence deve ren ee srerverrrnsenewess 75 max ma 
PN De ee in ap a cle eiela tele tjace whee 8 Bele le si gies et deligitlia ¢ eine e(oig 600 max watts 
PLATE DISSIPATION... 12... eee cece ccc e reer cere reson es ee seccessensee 600 max watts 


Typical Operation (Class Ai): 


WIG SPIAGCHY OLLAZE) «cae cic. « cieiele sltiiais esis ee are siscerere paleo oes eee) 1000 1500 volts 
MGR TIGMVOMCAZC ho. claia 6 cerile) vs sie oe cie Mele bieae’s 2) Sle elale © en —25 -40 volts 
PEGI OV OL CALC oo. oo. chinese os chops oo) alles eile eae r gyi = ene) wile 9 slice (eis 20 35 volts 
IDY®! TE evi CORTES SH ROR Ces CRETE ol angie Noinkcatetor oon eminketieg Deco cechcac 200 250 ma 
MTA CSISPATICO Ty tine 64 oc fs cl cya ees CRUG Ee cise a coe ielalene 1350 1550 ohms 
OWTEPMOULDOLS sho. ec sels ac kepada eRe geese cee bile st 20 60 watts 


@ Values are based on maximum power output disregarding distortion. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 
Maximum CCS Ratings: 


EET Aee VOLTAGE. . 6 cass + -lslabspeaipew eee ae + eeb exrewnalae 4 are oes i es 1200 max volts 
PREV OD TAGE Ss, <5 sao he «= 5 synistayel inte One bewlepatel lua] als arch aieerenete aiae -300 max volts 
IGE UNTO CURRENT |. oie cc's ele ee ols fale ap th Lop igie tee Kes ie ee me ees 335 max ma 
Dee ee ORTRRENT vac. oo bv vision sie ne tieee os oe cts Ree wwe Wie es aie a sen msi w oe gale 7T5* max ma 
ee TIELD 0 Gos «oko. sos Jovi = > = enc aan we ONE Satie on oT A che gt eden eiie Wye « 400 max watts 
BPEL VASGIPATION | onc cece lee ein 6 ipa t Rie te lle nw ken ee ee ee hee sod 400 max watts 


Typical Operation in Cathode-Drive Circuit: 600 Mc 1000 Mc 1100 Mec 1500 Me 


eaters Voltages Noa... sue ses vetoes see ef 4.5 4.5 4.5 volts 
WGErPlate-to-Grid Voltage... ... Soe wee eee 1340 1315 1290 1280 volts 
DC Cathode-to-Grid Voltage..,.........-.--- 140 115 90 80 volts 

From cathode resistor of. .........-++-- 380 330 260 235 ohms 
Peak RF Cathode-to-Grid Voltage.......... 200 175 145 130 volts 
WP CmPlate Currents sis iue closes: cole ee ape) s viel siete 335 335 335 335 ma 
Mor Gria Current CAPProxs) oii. oc eee 35 15 12 4 ma 
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Driver Power Output (Approx.)*........... 70 76 80 53 watts 
Output-Circuit Efficiency (Approx.)......... 80 60 55 50 per cent 
Useful Power Output (Approx.)............. 2509 1909 160° 10029 watts 


* For frequencies up to 900 Mc. Above 900 Mc, this value must be reduced. At 2000 Me, rated grid 
current is 10 milliamperes. 

4 At frequencies below 600 Me, it is permissible to use a combination of grid resistor and cathode re- 
sistor, but the use of a grid resistor alone is not recommended. At frequencies above 600 Mc where the 
value of grid current may be small, only cathode bias is recommended. 

4 In this type of service, the 6383 can be modulated 100 per cent if the rf driver stage is also modulated 
100 per cent simultaneously. Care should be taken to insure that the driver-modulation and amplifier- 
modulation voltages are exactly in phase. 

° Measured at load of output circuit having indicated efficiency. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy7# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 


DP CaP RATE VOU TAGE ticles sancruciere anise eo mocdolciferone ois teeteher one abedeusts ere cieusesis 1500 max volts 
DCA RID SV OL TAGE Wecaens abs hoger en eae a hae Got eae de late rere taal lett ole rohateteuenele euekeners -300 max volts 
DCeBLATE YE CURRENT ops oscil tic, carole sveravels ovsleus aheisiolioreetetetehe oieictel elsieKekotFoRenoiahe 400 max ma 
1D) CAG RID CURRENT: worsen. ccb oie: eee see cheoease eee o) Suse ome ser Solonemen sn mehen caelete ens T5* max ma 
LSTEYAG AH DSi 2 6B beeen Bee, CUS IPI ESI Oe ONES, on eeneric mee omy Ose ON clcroticia aC 600 max watts 
PEATE VIDISSIPA TION heen coc) at clereerehereacree dicvoleuoneneustciencPaleustelsisichs: sNeroretsueyets 600 max watts 


Typical Operation as Amplifier in Cathode-Drive Circuit: 
600 Me 1000 Me 1100 Mc 1500 Mc 


HeatermVioltag ets aitaer Rae nee ae Seetesere, = Bad 4.5 4.5 4.5 volts 
1 @xelate-to-Grid) Voltage: wcities wiper eis 1640 1615 1590 1580 volts 
DC Cathode-to-Grid Voltage............... 140 115 90 80 volts 

Prom) cathode mresistomota: = -sacraeees ere on 315 275 220 200 ohms 
Peak RF Cathode-to-Grid Voltage.......... 210 185 155 140 volts 
iD) Cre later Currentic. crite aetes case einer cielsnets 400 400 400 400 ma 
DC@sGrid Currenta(Approxse. sce ae 20 20 15 5 ma 
Driver Power Output (Approx.)............ 90 95 80 85 watts 
Output-Circuit Efficiency (Approx.)......... 80 60 55 « 50 per cent 
Useful Power Output (Approx.)............. 380° 2859 240° 1509 watts 


Typical Operation as Oscillator in Cathode-Drive Circuit: 
600 Mc 1000 Me 1100 Me 1500 Mc 


eatermVioltagenr nee, cree. «io sorertiereegs ensue wroseere 5.7 4.5 AES 4.5 volts 
D€Plate-to-Grid' Voltage). 6. 52.6.5 04-6 0s 1640 1615 1590 1580 volts 
DC Cathode-to-Grid Voltage. .............. 140 115 90 80 volts 

From cathode resistor of............... 315 275 220 200 ohms 
Peak RF Cathode-to-Grid Voltage.......... 175 140 120 110 volts 
DCGrPlatewurrents ees pan ei elale wie a oaiareoats 400 400 400 400 ma 
DerGridiCurrenteCAppProx.)iscewoae tees ve oe 45 20 15 5 ma 
Output-Circuit Efficiency (Approx.)......... 80 60 55 50 per cent 
Useful Power Output (Approx.)............. 280° £902 150° 60° watts 


# Key-down conditions per tube without amplitude modulation. Modulation essentially negative may 
be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of the carrier 
conditions. 

* For frequencies up\to 900 Mec. Above 900 Me, this value must be reduced. At 2000 Mc, rated grid 
current is 10 milliamperes. 

4 At frequencies below 600 Mc, it is permissible to use a combination of grid resistor and cathode re- 
sistor, but the use of a grid resistor alone is not recommended. At frequencies above 600 Mc where the 
value of grid current may be small, only cathode bias is recommended. 

5 Measured at load of output circuit having indicated efficiency. 


FREQUENCY MULTIPLIER—Class C 
Maximum CCS Ratings: 


LE) CEPLATE PV OL TAGR Sr celd eine tele ele cecore eucte teauesete cake Chonea ana meeoremeien teeter pars 1500 max volts 
DCIGRIDLV OUTAGE. © Ae erm cre oneteren Saree oho a See ale totelictene ey etetcme euetaneletenaNeter ete -300 max volts 
DGEPEATEX CURRENT © oc serdte crore Gee drone cies ciate, wi at ahs eiaroneieen chia soviet ome het ehioli ch oteite 400 max ma 
DPC2GRIDI CURRENT), esto ile b aicioe tn © Selec crahevevonelcttitcdonch MensesPe Rete venersRelonens 75* max ma 
PEATECINE UTA a Ries ee Sie Binal echo teen Oa Rete ePenceede tee 600 max watts 
PATE DISSIPATION ¢i5-c). Gatos Oa trot otarate Ge torte 2) net toninnssatel eh ePofc Catte Poneto Meeker roet ers 600 max watts 
Typical Operation as Doubler in Cathode-Drive Circuit: 600 Mc 900 Mc 

DGC_Plate-to-Grid’ Voltageiai5 5 cen reese clece chat gael teen manatee 1760 1675 volts 
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HWDGrGathode-to-GridsVOltages sce is cine ois wens eice oo ccle 000 oie se ea 260 ilies volts 

HPO TIMCAT MOC CULCSISCOLAO Lettie nis ere elses ehcic se lie encloses ols reels 570 415 ohms 
Peal haCGathode-to-Grid Voltage... .s.5 + cece ce crn canine sis eens 300 215 volts 
TBXG! 12) ene Ouvir eevee aie eee ENE EG Occ ROIORSROD OCE Mecca CRD RR RC cma aaa 400 400 ma 
DOr GridaGurcents CA p Prox.) ectodeecs sie tie a slater oleseellatedele. elorshe elaleleasl esevelsl ¢ 55 25 ma 
Drivermeower Output (ApPprox.) cicc.c. mo eie oie opel oe oie 0 oie sew one cao ene 195 160 watts 
Output-Circuit Efficiency (Approx.) .«.... 6.5.2.0 s ese e cece e en eene 80 60 per cent 
Wsetulseower, Output CAPprOXs) ance cies 6 ess cee ee sls me 280 225 watts 


* For frequencies up to 900 Me. Above 900 Me, this value must be reduced. At 2000 Me, rated grid 
current is 10 milliamperes. 

4 At frequencies below 600 Mc, it is permissible to use a combination of grid resistor and cathode resistor, 
but the use of a grid resistor alone is not recommended. At frequencies above 600 Me, where the value 
of grid current may be small, only cathode bias is recommended. 


AVERAGE CHARACTERISTICS 


TYPE 6383 
1.8) E.=6.3 VOLTS 


a 


dL 
| He 


(e) 


(IB) OR GRID (Ic) AMPERES 
ine) 


1600 
PLATE-TO-GRID VOLTS 


92CL-777ITI 


OPERATING CONSIDERATIONS 


Type 6383 may be mounted in any position. OUTLINE 72, Outlines Section. 

Forced-air cooling of the grid terminal, cathode terminal, and glass envelope 
is required. The air flow must start with the application of any voltages, and be 
adequate to limit the temperature of the grid terminal, cathode terminal, and glass 
envelope to their respective maximum values. Maximum temperatures: grid ter- 
minal, 200°C; cathode terminal, 200°C; and glass envelope, 17 5°C. Heater power, 
plate power, and air flow may be removed simultaneously. 

Liquid cooling of the plate is required. The liquid flow must start before the 
application of any voltages. Interlocking of the liquid flow with all power supplies 
is recommended to prevent tube damage in case of failure of adequate liquid flow. 
Suitable coolants are distilled water and a high-temperature hydraulic fluid such 
as Monsanto 0845. Maximum plate temperature (measured on side of plate flange 
opposite the pipes and at junction of flange with tube body), 180°C. 


BEAM POWER TUBE 


Nine-pin miniature heater-cath- ; 
ode type used as rf power amplifier 6417 
and oscillator and as frequency mul- 
tiplier. May be used with full input up 
to 50 Me. Class C Telegraphy maxi- 
mum plate dissipation, CCS 12 watts, ICAS 13.5 watts. Requires Noval nine- 
contact socket and may be mounted in any position. OUTLINE 9, Outlines Section. 
Heater volts (ac/dc), 12.6 + 10%; amperes, 0.375. Except for heater ratings, the 
6417 is identical with type 5763. 
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K,G3,!S 


TWIN BEAM POWER TUBE 


Small, sturdy, heater-cathode type 

b 5 y) 4 used as af power amplifier and modu- 

lator, as push-pull rf power amplifier 

and oscillator, and as frequency tripler. 

May be used with full input up to 100 

Mc and with reduced input up to 470 Mc. Class C Telegraphy maximum plate 
dissipation (per tube), CCS 20 watts, ICAS 25 watts. 


BATE VOLTAGE (AC/DC)... ouis snes 5 aietebede seit css teue ep Ue eatin eet ns usin id ieee alle 6.3 + 10% volts 
ERRIAT ERS COUR BEN Teele sticsiec sy sistieck Sect lee a dees We coedcac Meee tel ccneaeeectceas choise eS amperes 
TRANSCONDUCTANCE (Bach unit)*®. 3% oo ..c oc ne ee ee cle ws ale sels Wise @ sll 4500 pmhos 
Mu-Factor, Grid No.2 to Grid No.1 (Each unit)*..........6..2.-0-0-- 8.5 
DirEcT INTERELECTRODE CAPACITANCES (Each unit): 
Grid No-lito pilates bss. 0. kal t ee adte wis bruise ga on spears ce ohne balusters 0.11 max ppt 
Grid No.1 to cathode, grid No.3, internal shield, grid No.2 (pins 1 and 7), 
ANGUHOA TCT tee ee beeen he Eee lhe Bite o Rahat oicnaeoreette Polen ete eieds, on eieesie. 4 ppt 
Plate to cathode, grid No.3, internal shield, grid No.2 (pins 1 and 7), and 
j ATR) ol ead NES IRIE Poe ed ACG? SAIS heal Daeelirme ane ae: el) st an nin es aie la cedtar eo 3.4 ppt 


* Plate and grid-No.2 volts, 200; plate milliamperes, 50. 


PUSH-PULL AF POWER AMPLIFIER AND MODULATOR—Class AB2 


Values are on a per-tube basis 


Maximum Ratings: CCS ICAS 
PD) CuPUAPTH EV OUTAGE. Vide cuk save boresite rion: toler eholotaetnaine tenets Meche y= 500 max 600 max volts. 
DC GRID-NO.2 (SCREEN-GRID) VOLTAGE.........-e+00- 300 max 300 max volts 
DG: GRID-NOe2) SUPPLY) VOLTAGE... cir che since 6 she eterekele 400 max 400 max ‘volts 
MAXIMUM-SIGNAL DC PLATE CURRENT®..........-6-- 150 max 150 max ma 
NAXIMUM-SIGNAL PLATE, ENBUT® 0e)cn cee c tiers ietereleetele's 70 max 85 max watts 
MAXIMUM-SIGNAL GRID-NO.2 INPUT. ...........0..0006 3 max 3 max watts 
PLATE! DISSIPATION M eroreraees ernest ale. sieheualetene 20 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode........... 3 1385 max 135 max volts 

Heater positive with respect to cathode.........+.. 135 max 135 max volts. 
BULB TEMPERATURE (At hottest point)...........se0. 210 max 210 max °C 
Typical Operation: 
DC@EPlateaVioltageweenwe cre ie crete ate ieee ea etelier eter ayers 400 500 500 600 volts. 
DO. Grd-No-2i Voltages) oof ceeds Pe We 200 200 200 200 volts 
DC Grid-No.1 (Control-Grid) Voltage............ —23 —26 —25 —26 , volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage......... 72 70 76 76 volts 
Zero-signal Cr blaterCurrenti csc). © sie or + oisle sie stele 25 20 25 pa) ma 
Maximum-Signal DC Plate Current.............. 145 116 145 135 ma 
Zero-Signal DC Grid-No.2 Current............... Ort 0.1 0.1 0.1 ma 
Maximum-Signal DC Grid-No.2 Current.......... 10 10 10 13 ma 
Maximum-Signal DC Grid-No.1 Current.......... Pa 276 2.9 3.3 ma 
Effective Load Resistance (Plate to plate)......... 7100 11100 8900 11400 ohms 
Maximum-Signal Driving Power (Approx.)........ 0.1 0.1 OF Sr ORt watt 
Maximum-Signal Power Output (Approx.)........ 39 40 50 57 watts 
Maximum Circuit Values (CCS or ICAS conditions): 
Grid-No.1-Cireuit Resistance: 

Hors fxed-=b1asS OD era thon sa cierto. eye eptee eee cree eee oot e eee demenenetatone: <meta adits 30000 max ohms 

EMoricatbhode-Dias iG pera tiom creates reac nora aera e i mete Tota oucl el a ca otter tes Not recommended 


® Averaged over any audio-frequency cycle of sine-wave form. 
4 Obtained preferably from a separate source or from the plate-voltage supply with a voltage divider. 


PLATE- MODULATED PUSH-PULL RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 
Values are on a per-tube basis 


Maximum Ratings: CCS ICAS 

PD GEPLATE VOLTAGE {ia Wee ceiehebe ete ehetahaustonconds Riegel gsterens 400 max 500 max volts 
DGOsGRID-NO:ZAVIOLTAGIGab! aewick i «ohare telels wise sus tailailor gvekens 300 max 300 max volts 
DGFGRIDINO.2 SUPPLY-V OLTAGDE cane Gicmtnie > wie, «ene eke 400 max 400 max volts 
DOcGRID=NOs1e VOLTAGE 2 eo mueslesedeceh nets cents eset me terete —200 max —200 max volts 
DCsPLATE CURRENT ic ete tier role ievelieve sca tevotecsWe stele ioretanete compe 125 max 125 max ma 


RCA Transmitting Tubes 


IP CAGRID-NONG CURRENT ©) cette vic scaled es cee a wees 4 max 4 max ma 
GAT Sem Ue ee Rats 6 oho Sol el's Gi sated oe a iercke KelGak aga 45 max 55 max watts 
COAST SIN O).GA LS EAU, iin PS an 8 See 2 max 2 max watts 
PAT EMONSSIPATION eve Seesic see, Suskaleldlceteetarel olla s Pde bie lacs 13.5 max 16.7 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............ 135 max 135 max volts 

Heater positive with respect to cathode............ 135 max 135 max volts 
BULB TEMPERATURE (At hottest point)............... 210 max 210 max 2G 
Typical Operation: 100 Mc 462 Me 100 Mc 462 Mc 
POC BESALCMVORLAIE: sie 2s iets, oe tint Seta Manes ead 400 300 500 300 volts 
DC:Grid-No:2 Voltage (Approx.)°. . =... 2.6. ee eee 200 200 200 240 volts 

From an adjustable series resistor having a maxi- 

MAUMEVAUeCLOl lator ett ee ee oe cee 45000 45000 45000t 25000 ohms 

IV GRGTIG NOSIS VOlTAZE®. os cs 6 we ee be eng melee -61 -60 -61 -60 volts 

From combination employing grid-No.1 resistor of 6200 15000 6200 15000 ohms 

We EKER TASSOL sec eee cael lus wis, sie arav'gnogs eer ace —45 —45 —-45 —45 volts 
JONG: Teds i ire) (GAD g 2) oe aI a 100 15 100 95 ma 
DC Grid-No.2 Current (Approx.)............000. dh 4 dl 59135 ma 
DGrzGid=-No-L Current (A pprox.)....... 0 scssssc00e0 74,15) 1 DAS 1 ma 
DM rivineseower CADProx:) ols oh ce «0 wicie es a ole oteues 0.2 - 0.2 - watt 
Pirivereower Output.(APprox.)’...s <cccsie a scue boc bom = 7 - ff watts 
Wserul Power Output: (Approx.)° . .. 5... ee 29 9 36 iy watts 
Maximum Circuit Values (CCS or ICAS conditions): 
MEIC Oat = CARCI CoLVeSISUANICE . ca step ihak a Puclotaacobe. do bance Hine i's ahdin aveaduleus leone 30000 max ohms 


°Obtained preferably from a separate source modulated along with the plate supply or from the modu- 
lated plate supply through a series resistor. It is reeommended that this resistor be adjustable to permit 
obtaining the desired operating plate current after initial tuning adjustments are completed. 

7 Connected to a 400-volt tap or suitable voltage divider across the plate-supply voltage. 

® Obtained from a combination of grid-No.1 resistor with either fixed supply or cathode resistor. The 
combination of grid-No.1 resistor and fixed supply has the advantage of not only protecting the tube 
from damage through loss of excitation but also of minimizing distortion by bias-supply compensation. 
"Measured at load of output circuit. 


PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
PUSH-PULL RF POWER AMPLIFIER— Class C FM Telephony 


Values are on a per-tube basis 


Maximum Ratings: GCS ICAS 
OMA TE VOE TAGES, f)5.c0)sis0als 6. e1s0 825 selsce discs Sb hieleb © cs 500 max 600 max volts 
WEAZGRID=N O22 VOLTAGE.) Ss cisiccedis su sclewe seas oes es 300 max 300 max volts 
WCrGRID-NO:2- SUPPLY VOLTAGE, ... 6s cicswise cies 06 6 sie ee 400 max 400 max volts 
WIC aG RID NO. eV OUTAGE. cha ape cs) s ejelecsinetersie «6 sie sue ote 6 —200 max —200 max volts 
GO wEA CHAO URREINT ois: d. 4 sysce layerele. sc. 016.8, 0)0,, 01.0.6 -ssloye aus due aie 150 max 150 max ma 
Or RIDSINOALSOURRENT ..  ccotlanciine 06 os sles oe visu es eos 4 max 4 max ma 
TELA S) | EISTEUURG Go se. Bnczcen ser RRC CREE ROMO eo Carrie eee tar aera 70 max 85 max watts 
CUDA OCC MUN TU Tir stan crcl so aye rete Ga he ee nea ale Mia Steco ete ce 3 max 3 max watts 
ETA TE PISS TEAC LO Nir aechreeavsiwiareterwavelerstes aeareveratayarevorretoce eener's 0s 20 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............ 135 max 135 max volts 

Heater positive with respect to cathode............ 135 max 135 max volts 
BuLB TEMPERATURE (At hottest point).............6. 210 max 210 max °C 
Typical Operation: 100 Mc 462 Me =: 100 Mc 462 Me 
LONG [Palen ee) WAG) I Wo RS a es a a 500 300 600 300 volts 
WC Grid-No-2 Voltaze (Approx:) O° 230.0... bes 200 200 200 250 volts 

From an adjustable series resistor having a maxi- 

WAUCIISTEN DIL OVO Late) cls wierd hevatevarshare es & 5 cyeteass 40000t 60000 40000t 20000 ohms 

POC E CAC NiOnle VOLTAGES or. 5.5 6 sis oc Bee Gunn owe Siete, Oe —44 -31 —44 —38 volts 

TONNE TIO=NOslsreSIStOl OL. 6.2 cic tves sucls veep ates 12000 12000 12000 12000 ohms 

EromMeCatnode-resistor, Ofodiciceclsae ws nie Ome meee 330 240 330 240 ohms 
Ome ECe UPTON t st .,ccies, odo chores sled whayis eddie «bho rahe 120 120 120 150 ma 
DCGuGria-Now Current (A pprox.) 24). 6 as sels cs cle oes 8 3 8 6 ma 
WC. Grid-No.1 Current (Approx.)\)... . ce lec sc Sat 2.6 SiH Sue ma 
Many le OWE CA DDIOX.) snc a.cd.cretetere alee le ere ahiokers 0.2 - OFZ - watt 
Driver Power Output (ApPprox.) irc. ccs cee eres - i - {f watts 
Waehlseower Outpats(Approx:) oes ier. ci eens buds ne 43 16° 52 20® watts 
Maximum Circuit Values: (CCS or ICAS conditions): 
Grid=INiGal=Cireult Resistance, . ode assis ds © ve ttaces ovieeleieeee ee ces Siareiehs 30000 max ohms 


* Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially nega- 
tive may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of the 
carrier conditions. 

4 Obtained preferably from a separate source, or from the plate-supply voltage with a voltage divider, 
or through a series resistor. It is recommended that this resistor be adjustable to permit obtaining the 
desired operating plate current after initial tuning adjustments are completed. Grid-No.2 voltage must 
not exceed 400 volts under key-up conditions. 

+ Connected to a 400-volt tap or suitable voltage divider across the plate-supply voltage. 

é Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 
O Measured at load of output circuit. 

® Amplifier power output. For oscillator service, useful power output is approximately 9 watts CCS 
and 13 watts ICAS at 462 Mc. 


FREQUENCY TRIPLER—Class C 


Values are on a per-tube basis 


Maximum Ratings: CCS ICAS 
PE GePUATE VOLTAGE cr crmete © soo ciets sele) svetenone ¢/e/eie ie +) elieronane 400 max 400 max volts 
DC GRID-NO.2 VOLTAGE. . 2... eee eee ee ete e wees 300 max 800 max volts 
DC GrRID-NOo.2 SUPPLY VOLTAGE. .....-- ++ ese eeeerees 400 max 400 max volts 
DOVE RED-N O. le VOLTAGE s « aeecvetecom a oenisycqe erie enone hater —200 max —200 max volts 
DG PEATE CURRENT). 0 «occ © oo aie ol eeueirre essen oye isin worker 100 max 115 max ma 
DE Grip-No.1 CURRENT. . 2... 26 ees site ee eee ee oe 4 max 4 max ma 
TDNGWDLI ESTA IN tees 6 6g poe a ooo CO aoa dN MOg EU OOD OOD 36 max 45 max watts 
GRID=N OL2 INPUT siecle oo sot sueleus! eliole oleiehene (ot se texeregoie 3 max 3 max watts 
PLATE) DISSIPATION... .4- 004-56 - 5+ sees sceoe wees. see 20 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.........--- 135 max 135 max volts 

Heater positive with respect to cathode.........--. 135 max 135 max volts 
BuLB TEMPERATURE (At hottest point). .......+-++++. 210 max 210 max 2G 


Typical Operation at Frequencies up to 462 Mc: 


ID Caplate Voltage is iets erties aielols casino (cis,'° 300 300 volts 
DC Grid-No2. Voltage (Approx.)6 4.2 32.) oe eee nee 220 250 volts 
From an adjustable series resistor having a maximum 
<P KH (6) baa tn cect Cinco OI nDErG mio oc UsaceciorNc oo On IGLOS 30000 20000 ohms 
DC Grid-No.1 Voltageé 2.2... ces ccc c ce tows seen ees —148 —148 volts 
From grid-No.1 resistor 0f.......-. see seer er ecee 51000 51000 ohms 
1D Guplate Currentemy. see «cise skatiee ioe eseketeeletertcieys 90 Se lake ma 
DC Grid-No.2 Current (Approx.).. 1... sees eee cere eees 5 6.5 ma 
DC Grid-No.1 Current (Approx.)....... esse cee ee recess 8) Ano ma 
Driver Power Output (Approx.).. 1... ese eee ee eee eeeee 4 4 watts 
Useful Power Output (Approx.)7 2... eee eee ee eee eee A qT : 8.5 watts 


Maximum Circuit Values (CCS or ICAS conditions): 
Grid-No.1-Circuit’ Resistance: (sje) 20h < nnn os 3 oe eh ei Ne ie Wik o Rintereels 60000 max ohms 


4 Obtained preferably from a separate source, or from the plate-supply voltage, with a voltage divider, 
or through a series resistor. It is recommended that this resistor be adjustable to permit obtaining the 


AVERAGE PLATE CHARACTERISTICS 
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desired operating plate current after initial tuning adjustments are completed. Grid-No.2 voltage must 
not exceed 400 volts under key-up conditions. 

é Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 
© Measured at load of output circuit. 


OPERATING CONSIDERATIONS 


Type 6524 requires Septar seven-contact socket and may be mounted in any 
position. OUTLINE 14, Outlines Section. 

For operation in Plate-Modulated Push-Pull RF Power Amplifier Service at. 
220 Me, plate voltage should be reduced 
to 79 per cent of maximum rating, plate 
Tyre 8524 input to 80 per cent. At 470 Me, plate 
GRID-N22 VOLTS=200 voltage should be reduced to 75 per cent, 
GRID-N2I VOLTS =Ec; ° 

plate input to 53 per cent. 
For operation in Class C Telegraphy 
zo Service at 220 Mc, plate voltage should 
be reduced to 79 per cent of maximum 
rating, plate input to 78 per cent. At 470 
Me, plate voltage should be reduced to 76 
per cent, plate input to 51 per cent. 

Free circulation of air around the 
tube is required. In addition, some forced-- 
air cooling will generally be required to 
prevent exceeding the maximum bulb- 
temperature rating. 

Plates show no color when tube is 
: aT aC operated at maximum CCS or ICAS rat-. 

PLATE VOLTS Eni ings. 


AVERAGE CHARACTERISTICS - 
EACH UNIT 


MILLIAMPERES 


GRID-N2I (Ic}) OR GRID-N£2 (Ica) 


FIXED-TUNED OSCILLATOR 


TRIODE 


Pencil-type tube 
having integral resona- 
tors used in radiosonde 
service at a frequency of 
1680 Me. May be used at 
ambient temperatures 6562 
ranging from -55°C to 
+75°C. Fixed-Tuned Os- 


cillator maximum plate 
dissipation, 8.6 watts. 


INTEGRAL 
LOOP G 
COUPLING RESONATORS 


KH #H 


MARUI RVOUTAGEECANGE © (AC/DG)) 5. co. < Saco cous oieits oye ones isn oie) arekeke) oiinve, Suelaie 5.2 to 6.6 volts. 
las Are UREN (CAG Oc) VOLGS) nen ee er ey ester er cae) shares ei orcucre toh halerel el ej ape ily 0.160 ampere 
ULE UENO NMCAT TOM. VRP RAPAG Ne eiairs a Oieeien. Cabp ta eM meas Eells oe, aterete eels aie ahete the 1680 Me 
BREQUENCY-ADIUSTMENT! RANGES. 2. fi scale ee bee ne nO wel viele tie ones sai Me 


° This range of heater voltage is for radiosonde applications in which the heater is supplied from bat- 
teries and in which the equipment design requirements of minimum size, light weight, and high efficiency 


are the primary considerations even though the average life expectancy of the 6562 in such service is. 


only a few hours. 
® As supplied, tubes are adjusted to 1680 + 4 megacycles. 


FIXED-TUNED OSCILLATOR 
Maximum Ratings: 


RAMEE MAN OU TAC, 5 occ aie,sishoo.e.p 0.0 diets acelnisis sence es ee Ree ee 120 max volts. 
ACGME ATE AG UREN E 6 0.0.0c.0 6 ci clsue orescin oO ors oa wile Oe ment aaOTel suapiuellehotare alee 34 max ma 
EGG IP EO WRN Oi hay toe re, OO de OTIS 6 eT Te ate chal a tetaten ere rele atelier ne 8 max ma 
TEVATia) LUNPEBE ger i RRs 1 econ ete AS Eten RR LCE Os SCR ORNS CEE aE 4 max watts. 
eA sme IST ALT T CO Nip op ch Aon ec hhc Se osratho tes cenaieus wal cakeyow. ss vdeo ei'ss Setieveiesels 3.6 max watts 
EPA Arion—-C© ATHODE VOLTAGE). (6.02.0 0 6 wiles 6 ss nleiaitiercs snes sce ends 0 max volts. 
AMEND hMPMRATURE IANGE!: <..5c.. ccs «6 cits cine cwee sce cceeesies —55 to +75 4 e: 


he ett th ales Sa RCA Transmitting Tubes ——$—$—$—$————— 


Operating Frequency Drift: 
Maximum Frequency Drift: 


For heater-voltage range of 5.2 to 6.6 volts, plate-voltage range of 95 
to 117 volts, and ambient-temperature range of +22° to =AQ Cees +4 to —1 Mc 


OPERATING CONSIDERATIONS 


Type 6562 may be mounted in any position. OUTLINE 68, Outlines Section. 

The flexible heater leads of the 6562 are usually soldered to the circuit elements. 
Soldering of these connections should not be made closer than 34” from the end of 
the tube (excluding cathode tab). If this precaution is not followed, the heat of the 
soldering operation may crack the glass seals of the leads and damage the tube. 
Under no circumstances should any of the electrodes be soldered to the circuit ele- 
ments. Connections to the electrodes should be made by spring contact only. 

The 6562 should be supported by a suitable clamp around the metal shell 
either above or below the frequency-adjustment screw. It is essential, however, 
that the pressure exerted on the shell by the clamp be held to a minimum because 
excessive pressure can distort the resonators and result in a change of frequency. 

The plate connection should have a flexible lead which will accommodate var- 
iations in the relative position of the plate terminal in individual tubes. 

The 6562 may be mechanically tuned by adjustment of the frequency-adjust- 
ment screw located on the metal shell of the tube. A clockwise rotation of the fre- 
quency-adjustment screw will decrease the frequency, while a counterclockwise 
rotation will increase the frequency. The range of adjustment provided by the 
screw is + 12 megacycles. 


TWIN BEAM POWER TUBE 


Small, sturdy, heater-cathode 

6 8 50 type used as af power amplifier and 

modulator, as push-pull rf power am- 

plifier and oscillator, and as frequency 

tripler. May be used with full input up 

to 100 Me and with reduced input up to 470 Me. Class C Telegraphy maximum 

plate dissipation (per tube), CCS 20 watts, ICAS 25 watts. Requires Septar seven- 

contact socket and may be mounted in any position. OUTLINE 14, Outlines Section. 

Heater volts (ac/dc), 12.6 + 10%; amperes, 0.625. Except for heater rating, the 
6850 is identical with type 6524. 


BEAM POWER TUBE 


Small, sturdy, glass-octal heater- 

68 8 3 cathode type used as af power ampli- 

fier and modulator and as rf power 

amplifier and oscillator. May be used 

with full input up to 60 Me and with 

reduced input up to 175 Me. Class C Telegraphy maximum plate dissipation, CCS 

20 watts, ICAS 25 watts. Requires Octal socket and may be mounted in any posi- 

tion. OUTLINE 17, Outlines Section. Heater volts (ac/dc), 12.6 + 10%; amperes, 
(0.625. Except for heater rating, the 6883 is identical with type 6146. 


POWER TRIODE 


Thoriated-tungsten-filament type 
8000 used as af power amplifier and modu- G 
lator and as rf power amplifier and os- 
cillator. May be used with full input NC 
up to 30 Mc and with reduced input 
up to 100 Me. Class C Telegraphy maximum plate dissipation, CCS 125 watts, 
ICAS 175 watts. 
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Direct INTERELECTRODE CAPACITANCES: 
(Gotta! (HO TEES Jet SARS Os A ret amie ee er ee ae an Te ae ea 6.4 
irricntoreraments <i)... Go. ae ee es ah Se ee eae Sak 8 5.0 
163) 
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AF POWER AMPLIFIER AND MODULATOR—Class B 


Maximum Ratings: CCS ICAS 

LONG: TRLLvAngoy Wy G1 0 oe Aan freee = Pe a a 2500 max 2750 max 
MAXIMUM-SIGNAL DC PLATE CURRENT®,........-.--55. 250 max 250 max 
MUAKIMUM-SIGNATAPLATE INPUTS ..  .clvle ccc tices te creees 425 max 510 max 
AMMO TS STATION ee | et ert sicyaclcvoli sci a duel ates sos i uielualeye yaleie 125 max 175 max 


Typical Operation (Values are for 2 tubes): 


UD OM TTE AUC MV OLED LC tee ts) ere Fo) byte loves o) aetnher a oeliai c auangrv mist ake aor Alenpeins 2000 2250 
HBV OAC ICIMOLUB OC Queene ok Fic ao Iio co ele costes aTa pie Toselare Poin or abetel ety -120 —130 
PeaieA bGrig-to-Grid. Voltages 2... .cieis cues si siisieaies os 520 560 
Mewesignal MC Plate Current: oo, 0 loops sale vis eceterene os 60 65 
Maximum-Signal DC Plate Current......... Sie enh eae 425 450 
Effective Load Resistance (Plate to plate)............... 10800 12000 
Maximum-Signal Driving Power (Approx.).............. 6.5 7.9 
Maximum-Signal Power Output (Approx.)............+.. 600 725 


® Averaged over any audio-frequency cycle of sine-wave form. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Maximum Ratings: CCS ICAS 

WD GAM EVRY OL TAGE. cs eo didn ciclo oe a lekarw clio Mi lorGielelretelelelew ene 1600 max 2000 max 
GRIM AVLOMTAGE. 6 cs ca st dee Go didteat lactase oe ee er atekirs —500 max —500 max 
TAYE) TET Natio (CAO T EATS O18 (1 Oa ea clone OOP Pn uaa anne 210 max 250 max 
YO RG RIPRGURREN TS ics sole ce cc rlceris cidians sosestiate shale calollausie teas. 40 max 45 max 
POET RB URIU EI oie isa le teats fb otatgre Meets s SagBe ctaaecan plaice oneness 335 max 500 max 
eC REM UESSTP ATION. foie th cer eceto ieee ells cubes: Srekiael ache eels 0S iets 85 max 125 max 


Typical Operation: 


MGI ACORVIONUA LCi reine e a che syellae shayelers/-ess, suefiarens lepsieueeite 2 ela e 1600 2000 
a WAG TIOMVIONLAZED icicle lees aie ceca wialioles viel orsie ere Ws, sels acsiy em o's —300 -370 

PMETINTeRISLOL OL.) Ch) i). . tie bie oe ed ele os 15000 10000 
alee GTO OLLALE sii cals ener s Fre elo eia chet ateiecete saps a 470 630 
MEET LCRO@ INTC Ur he. cient. s sotisia) etens eiessus oor oe oie a. therisite' es « 210 250 
yon nian@urrent) (A PPTOX.)\. acca co nese s cie etes eo iere lee. eon 20 ay 
for vine power (APprox,) . 2.66. ee ee ee tee ene 8.5 20 
mer EDU CADDIOX,) «.. Gp  - ei  e e e teee no nee wale 250 380 


volts 


amperes 


ul 
up 
up 


volts 
volts 
volts 
volts 
ma 
ma 
watts 
watts 


4 Obtained from grid resistor of value shown or from a combination of grid resistor with either fixed 


supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy7 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
Ns WESRREE VOU PAGE & ceatcieuc oo se lebesa + si ziel) saree alc toler ei ctr seks = 2000 max 2500 max 
ARG EIT EVIOLT AGEN 0, 4.5 che oie») spelen cuaeney ons ot cuaie @ a star siew a eek -—500 max —500 max 
ADEA TE IO URRIENT sign ii o's er eiale ie; otonsio) os: she conehelfe chen sie’ ae > as Je)\e 250 max 300 max 
TDG RIDICURRENT 1 ou Diste tere srcceie Wc acthepetanshe « of siailere ae bie ote. 40 max 45 max 
PO PMUEIETINIEUITT EW ol soo cbeie ow vives oo: « Hive osielolebele sere éin's ei syeMeleelirnaia a's 500 max 750 max 
GATE DISSIPATION 6 6 cc ore oiclore si ssisjele w/s10 cleie's ee eie'06 5 suse 125 max 175 max 
Typical Operation: 
MENTOR VIOMLAZE fo sc’: « ccs s+ slcienite cleo enetstee eislerel eusistee eters 2000 2500 
MOG TIGEY OlLACCS. .c 4.4 > > vices. wire c ancl ble ecece euena cis wius eas -195 —240 

Prrons erie resistor Of |. on wivitnn cigs « Cs mms So olaiees ¢ 8100 6000 

irom Cathode: LeSIStOr OL..%. fore a crcidietecsuck too) o)s eum .ewena ne 710 700 
Peak RF Grid Voltage....... RS NSE ie RRR ois 370 480 
NOG MEA ACCT UITT OIG iy eee vecie hee ov evtal ) sirtig (ease peleAon ab ariecteltey ve. sat ® 250 300 
WGrGrid Current: (APDIOX,) 4 diecieh. co leveletets «eee wrelmers wn ose 24 40 
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Driving Power (Approx.).. cc eee cece cree cere cere eeenes 8 18 watts: 
Power Output (Approx.). 2... 0... cece cece ccc cece e nee 375 575 watts. 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

@ Obtained from fixed supply, by grid resistor, by cathode resistor, or by combination methods. 


SELF-RECTIFYING OSCILLATOR—Class C 
With separate, rectified, unfiltered, single-phase, full-wave plate supply 
Maximum Ratings: 


i) OUP GATE AV OUTAGE ccc cine ee rors toece ra felterpeais taps ee reste Rad siteutes fe Regis Sogte Se Tuite Wo festalto nda Be 1800 max volts: 
BG GRID EVIOU UA GB cogs cera ee re mrtotes Retytes Castel fe Tales eS eho etic sae ta erag -300 max volts. 
1) COP WAT ES GOURRENT. ole «catered iets cee cake © leeatotere opto tes toma feds fo tetants Sam ieerlrs) eetetert 225 max ma 
WOVERIDICURRENT Acts oe re erases meee Ne tects fa Nata tecme toshery Meitemts Yoeltntayio 4- too geitetta te 35 max ma. 
18) byt td Lp ek Oi Ch. ea ee ee Ne Pe EPR) Acer en, Sen tunin Wears Gini tie Go Kn on MC e IMR I 500 max watts. 
PEATE S DISSIPATION, 5 coats occ one ie cr sluetoiee solely ssote ar tsvenelrcte eta R on oM ON wet sEatcatintee Hansa ik> 125 max watts. 


Typical Push-Pull Operation at 30 Mc (Values are for 2 tubes): 


Gab lates ViOltawern isk va. sient Uae tee chute wileite ide teas eng itte ease tere tenes) eve eee 1800 volts. 
TIGA UTVOSIS EOI eae eas ore eM Sn hie) la oo Lele tease Fein: Fede Nationa te eel oeleewareeatte de 5000 ohms. 
WCLP later Gurren tie vec ico. ccucne ade, home a cleo sha Ma adenage Ca react uswors taikou ten N ame meuer none. = 450 ma. 
TD GUC rid = Gurren Ga es rassc bos oc ee eats edlene. ei Gel eRe aM ela nO eee ee ees Aa eeae 35 ma 
Power Output: CApprome) 5 oe 6 Tees os ats ee eh 6 neler eta eat 700 watts. 
Useful Power Output (Approx.)—85-per-cent circuit efficiency............. 600 watts 


4¥or full-load operation. Under no-load operation, grid current and grid voltage should not exceed 
maximum ratings. 


OPERATING CONSIDERATIONS 


Type 8000 requires Jumbo four-contact socket and may be mounted in vertical 
position with base down, or in horizontal position with pins 1 and 2 in vertical 
plane. OUTLINE 53, Outlines Section. 

For operation at 60 Me, plate voltage and plate input should be reduced to 70 
per cent of maximum ratings; at 100 Me, to 50 per cent. 

When the 8000 is used in the final amplifier or a preceding stage of a transmit- 
ter designed for break-in operation and oscillator keying, a small amount of fixed 
bias must be used to maintain the plate current at a safe value. With a plate voltage 
of 2500 volts, a fixed bias of at least —140 volts should be used. 

Plate shows a barely perceptible red color when tube is operated at maximum 
CCS ratings and a cherry-red color at maximum ICAS ratings. 


TYPICAL CHARACTERISTICS 
Diane aoe 
BREE 


Er =10 VOLTS DC 


500 
PLATE VOLTS 
92CM-6213T 
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AVERAGE PLATE CHARACTERISTICS 


type 8000 
Ef =l0VOLTS 0¢ 


PLATE AMPERES 


1 
PLATE VOLTS (E4) 92CM -6212T 


BEAM POWER TUBE 8001 
See type 4E27/8001. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 30 Me and with reduced 
input up to 50 Mc. Requires Jumbo four- 8003 
contact socket and may be mounted in vertical 
position with base down, or in horizontal posi- 
tion with pins 1 and 8 in vertical plane. OUTLINE 
50, Outlines Section. For operation at 50 Mc, 
plate voltage and plate input should be reduced to 83 per cent of maximum ratings. Filament volts 
(ac/dc), 10; amperes, 3.25. Direct interelectrode capacitances: grid to plate, 11.7 uuf; grid to filament, 
5.8 uuf; plate to filament, 3.4 yuf. Maximum CCS ratings as AF POWER AMPLIFIER AND MOD- 
‘ ULATOR: dc plate volts, 1850 max; maximum-signal de plate milliamperes, 250 max; maximum-signal 
plate input, 330 max watts; plate dissipation, 100 max watts. Maximum CCS ratings as RF POWER 
AMPLIFIER AND OSCILLATOR: dec plate volts, 1850 maz; de grid volts, -400 maz; de plate milli- 
amperes, 250 maz; de grid milliamperes, 50 maz; plate input, 330 maz watts; plate dissipation, 100 max 
watts. Plate shows no color when tube is operated at maximum CCS ratings. The 8003 is used princi- 
pally for renewal purposes. 


POWER TRIODE 


Thoriated-tungsten-filament type 
used as af power amplifier and modu- 
lator and as rf power amplifier and os- 8005 
cillator. May be used with full input 
up to 60 Me and with reduced input 
up to 100 Me. Class C Telegraphy maximum plate dissipation, CCS 75 watts, 
ICAS 85 watts. 


EPAMENCERV. OUTAGE) (AC/DC) rata: AbiaLit rere als igatelelege aaa ia tude) ees sie ees are 6 6 \ 10 volts 
AGENT NERO ERR PINT oe ies eas ae eet O Gee rarehesTAl s, oa ariel ote aac eoletatel aval alel Kereyuere™s 3.25 amperes 
APE TIGATIONPLOACTOR Ge ie cterctkc che hess we elne) aise: Sroers cata ien sheen ogy 8. Aone 20 
DirRECT INTERELECTRODE CAPACITANCES: 
GaRKS! PO (HEME tsb 8 See eo Oe evans Ste An one Foe CRN EG On ROI ae . 5.0 ppl 
KET CME CONT LTT CM bere ea mo GET Sooo va eulns genius ota ke] OME Soe a: apingieh.e toh dvoye ju .diig 6.4 ppt 
ECMO TIVCLUGL Mopar cst ice tetoe Pe Abo. oitlict abs dew eie Wave. suslatiane Mies 0 eel wis ee 1.0 ppl 


*Grid volts, 50; plate amperes, 0.5. 


AF POWER AMPLIFIER AND MODULATOR—Class B 


Maximum Ratings: 

DCUP RATE AVOMDAGE bf So a bicue cola re wisks gue tenenemevensuche ste ie eletsips 
MAXIMUM-SIGNAL DC PLATE CURRENT®. ......--ee0e00s 
MAXIMUM-SIGNAL PLATE INPUT™. ,. 0.1... eee reer ee eees 
PRATED DISSIPATION mi ob iak os b dle elec custelelapele| sieileisteteyelallst's 


Typical Operation (Values are for 2 tubes): 


DGiPlatewoltage eo cele cae cee oreoys eth serene rei moxerenere 
POG rid SWOlGAGET oy a lesl cscs townie aie srielighiane elkors fab'ol seve ebei-ofes sie! (a 
Reali APUGrid=to-Grid: Voltage. oo. ae iiecibeleis whois tee cnsiers 
Zero-Signal DC Plate Current... ......... eee cece ee eenes 
Maximum-Signal DC Plate Current.............eseeees 
Effective Load Resistance (Plate to plate). .............. 
Maximum-Signal Driving Power (Approx.)........+..+-: 
Maximum-Signal Power Output (Approx.)..........+-++5 


® Averaged over any audio-frequency cycle of sine-wave form. 


+ For ac filament supply. 
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CCS 


ICAS 
1500 max 
200 max 
250 max 
85 max 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Maximum Ratings: 

DGOEPTEATH VOLTAGE 7c ojos ied asco s ve CMe aust otto yee pak ohoP elas ieffe fete 
DGIGRIDeVOLTAG Hy. oon ere eieisro tora retoratiniers tas fosete Sisish hedeuehsnere 
DGEPPVATE CURRENT siiiniilouc alesis cle stelansratehelats eile ere tetei/eleite Reus te 
DGLGRID ( GURRENTY oe cicis.cistole tes aise teers oltealicl elolistloleleterial"s rexel 
IPPATEOUNE UT ad ee tevate eo clensicl seelelsianelaletee(sheuenuieyeLoreuszazeis 
PEATE DISSIPATION < ..:. 2... -ccscctcsesicvivetsecceccs storeys 


Typical Operation: 
DCePlatenVoltage ce <a. versie vie ene aveiare eve essere lhelekeereisiteis: «stale 
PD) CHGTID VV OltAGE Gi seer eicckenisietorelerel aoterereteisre slo vatebecetel'e site 
From grid resistor.of... 1.2... ccccceseescrcscccccccs 
Peak RE Grid: Woltage: 25. ose jersyers: ose le pre oiwibiel ao'ayeie lesezei's) oieile 
DG Plate Current sega. «|: ssa ern oid odes) of ovehe) ol orerelode to fopoksis 
DG Grid: Current: (Approx:)) ic, morse epee ei ore boiae ober ot oiious 
Driving Power (Approk.) .. 0... sees cence cece nen ee ceens 
Power: Output: (Approx) oes ie veiorncer« Mio ehempnys Saye sie termehs Shel tal 


CCS 


1000 max 
—200 max 
160 max 
45 max 
160 max 
50 max 


ICAS 


1250 max 
—200 max 
200 max 
45 max 
240 max 
75 max 


170 


cae a TT 


volts 
volts 
ohms 
volts 
ma 
ma 
watts 
watts 


4 Obtained from grid resistor of value shown or from a combination of grid resistor and fixed supply. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 


RF POWER AMPLIFIER—Class C FM Telephony 


Maximum Ratings: 


DC PLATE VOLTAGE....... < Sasteretene Bl aceveleVerece|® cig: ae, teeuerelae 
DC GRID VOLTAGE........ svetereshere st oletebshebatere Me ciors aterctorls 
DC PLATE CURRENT. .....0000008 Wea otale soles (hokeiaistiovessilerere 
DCIGRID CURRENTS wie cereieeerens Rietore clekaleloveletetaronateatevsieler 
IPISATE! ENP UTie icthy. iitens.2 10 ies oleielorale iets a'eie tele «(ej ola sisieioreleieiniern's 


PLATE DISSIPATION..... 


eceeceeeeseeeseeoereoereeeeeee ese eo eee 


Typical Operation: 
WOEPlate Voltage acs cielelets ele e's «ls ete Bt Sate crate savavererchece oie 
DCUGTIGIVOltare gta ircrt re aie eles le 0 eine oie wietaleleletVetatie che 
rom Srid LESISUOL Oliyie anv sys) e crs oy0isle)e aieinle «)¥peienele eoiscere 
From cathode resistor of. ......... Naira Se ohacetetoianetellevere 
Pealoth PG ridisV OlLACG mci. cients) hs ahenes ollere aie eis tele falchcvels eitaie 
DGHPla tex urrem toe ewes cw cickcieise ce cietoteiscnscreiesensyets mete Ronshertiska te 
WCxGrid! CurrentiCAPPrOXs) ac ie. me tevene res oneHoNeVorekefetelotetenvexerehers 
Driving Power (A QProxs)) cise. lo iscaaie Ry kince cjetsiie's tehsiers nr aie slavene 
Power Output (APpProx:) oid Jets. as epee» oieysis win viet hia 


CCS 

1250 max 
—200 max 
200 max 
45 max 
240 max 

75 max 


ICAS 
1500 max 
—200 max 

200 max 

45 max 

300 max 

85 max 


volts 
volts 
ohms 
ohms 
volts 
ma 
ma 
watts 
watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used provided the positive peak of the audio-frequency envelope does not exceed 115 per 


cent of the carrier conditions. 


é Obtained from fixed supply, by grid resistor, by cathode resistor, or by combination methods. 
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SELF-RECTIFYING OSCILLATOR OR AMPLIFIER—Class C 


Maximum CCS Ratings: 


RMS PLATE VOLTAGE 
DC Grip VOLTAGE 


DP avis) at Give! io, a) eel ee (@) 6 e 101s ene) ake .0\ eve) etinle (6: ees) 6) (6; © lai eh6: “Bia '64 0) 70).0) 6) o8 
we mew wm weer ere eeneeer eee eee eee eos eee eee een eveeernsesee ® 
@ (0) 0 10 ¢ 4&6 0: @ B80) 0 6 © © 6, 0) 0) Owls © 6 0 wb oe 0 8 6 0 0 00 0 86 2 6 0 6 0 6 9 ® 
aid 0! 6! ¢: .@. @ 616 0 6 @ 6.610) ese nie e(16 @ <6 @ 0 @ 058) \> © 0 cle 8 8 8) 8 618 6 silele 6 ee 6 & 
Rasta welsh atiie) 6) .e 66) wl a) 6 © 4) © @ © 610.0) @) Wie 6.6.70 0,0 © [e116 6.0. 66 -6,0-.6) 6: <6 0 os 0's 0 1e © ele ene 


aid ene ef. 4) # of bible) fle eres 678 a, © 6) mpeie 0) acied 8) 0.6 (9l'0 8: 6: 10: 0, eee 0.6, ea ejéce, 9 


Typical Push-Pull Operation at 50 Mc (Values are for 2 tubes): 


RMS Plate Voltage 
Grid Resistor 


Sota el is) Wee ws) Gn able 60 Buse, © Se! tsp :9\ (9 ©) .0..8 lec: 6) 0 e456 6 4 (60.0) Sl Mae. ieee 1e', 0) € 0 
PCUa ayEb) «0.0: 0) dale) 6's @e) oy-a. © al siw. ©) eel uete wile: elie: o)peue, efi) el emia) a velstie 8) a el (ere. 0) @ 


SLA Se DLs uieiterathoroitei ei ald: 6 oes. ew (eiiel mi.e/apjumine,/ ajpimien 2) om perralie Laine! Waly elcen wile, ian 10, coyid ar Xe. (6, 


Hy mG IGE ULLCHGHCAt LU LOA ic: hereon ots wie. oy ancis: oie le piles! ua ettlGyn shee oleve te teoans a) 
ower OUCH UEACADDIOX.) sortie ce siasie 0. cle. bo + eleetegecs eh mel eo slele he tions sie oF oes 
Useful Power Output (Approx.)—75-per-cent circuit efficiency..........., 


AMPLIFIER OR OSCILLATOR—Class C 


1750 max 
-125 max 
125 max 
25 max 
240 max 
75 max 


With separate, rectified, unfiltered, single-phase, full-wave plate supply 


Maximum CCS Ratings: 3 

TOE, TENANT) WY TET OVEN OI eM AT ee ee sree en EOS Cae 
1G) Geert WYO LTRNGIONS  eeabeues Supoisec ci soto acc Rut WEN oar Cine eeceiaen Be Icon peas ane oar 
COLL ANRE MOLEC To oes Seon cutis, abs oueysosratn mite sistas «vs S.slevacevebele: sete eis rene 
HB) GGT) ECOL RONG Tio sires cc. os id ok a Me To sboa bod AME See IESG Ae SG Selah Grohe B aew + els 
NEE RUN EULCMEMI ES ie acc aii Richtee tte Tea etter eee tte aiciats meevttels ie.cnsie elec 


Typical Push-Pull Operation at 27 Mc (Values are for 2 tubes): 

ORO Ed A ese GA ree enn eons ka ooo) are 0 scat sad nt aj SS tlicl ol oe n m elaut «Rie esbe sere execays 
ECORI COTE Seog a hans BE PT EN a Grorel sl atlst of Sus Weicearae dol tial atte: wlbeltetis|"atte toe 
SS MLE OROATEECI Ga. the, eS he Rt he tal eel STA STATENS, SUL Moule Tabs geyser siiel s 
ieee current (At full load)... 065. ats trig + enna: aeio ig siiin te aya ayes ay 6 nue naw ye 
eT OR DITOR.) oo0). pons ie vise ssid fo sled Niele oon pose csi eine, 8) wine ol aye (acgis @ 
Useful Power Output (Approx.)—85-per-cent circuit efficiency...........+. 


OPERATING CONSIDERATIONS 


1125 max 
-125 max 
180 max 
40 max 
240 max 
75 max 


Type 8005 requires Small four-contact socket and may be mounted in vertical 
position with base down, or in horizontal 


TYPICAL CHARACTERISTICS 


TyPeE 8005 
Eg =l0 VOLTS DC 


Me, to 60 per cent. 


ICAS ratings. 
PLATE VOLTS 
92CM-6280T 
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position with pins 2 and 3 in vertical 
plane. OUTLINE 42, Outlines Section. 

For operation at 80 Mc, plate volt- 
age and plate input should be reduced to 
75 per cent of maximum ratings; at 100 


When the 8005 is used in the final 
amplifier or a preceding stage of a trans- 
mitter designed for break-in operation and 
oscillator keying, a small amount of fixed 
bias must be used to maintain the plate 
current at a safe value. With a plate volt- 
age of 1500 volts, a fixed bias of at least 
—50 volts should be used. 

Plate shows a cherry-red color when 
tube is operated at maximum CCS ratings 
and an orange-red color at maximum 


type 8005 
Eg =I!O0VOLTS DC 


PLATE AMPERES 
° 
@ 


8008 
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AVERAGE PLATE CHARACTERISTICS 


~ 1200 
\ PLATE VOLTS (Ep) 


HALF-WAVE MERCURY- 
VAPOR RECTIFIER 


Coated-filament type used in 
power supply of transmitting and in- 
dustrial equipment. Maximum peak 
inverse anode volts, 10,000; maximum 
average anode amperes, 1.25. Requires 


92CM-6279T 


Super-Jumbo four-contact socket and may be mounted in vertical position only, 
base down. OUTLINE 54, Outlines Section. Except for physical dimension and base, 
the 8008 is identical to type 872-A. 


8012-A 


POWER TRIODE 


Thoriated-tungsten-filament type having 
filament mid-tap used as rf power amplifier and 
oscillator. May be used with full input up to 
500 Me. For operation at 600 Me, plate voltage 
should be reduced to 70 per cent of maximum 
rating. May be mounted in vertical position 
only, filament end down or up. OUTLINE 18, 
Outlines Section. Forced-air cooling is required 
when plate dissipation exceeds 75 per cent of 


the maximum rated value. Plate shows an orange-red color when tube is operated at maximum CCS 
ratings. The 8012-A is used principally for renewal purposes. 


PRGAMENT VOLTAGE CAGHDU) ioracme tenet) stele ke fenerat cltsteder olen sol eiale, sieleueiatey eLee oyetel.s 


FILAMENT CURRENT...... 
AMPLIFICATION FACTOR... 


lo diniidtellene: site) *) 66) 6) at 6 Le) 6 um: ©, elene, @ (0 © 61619) 0 6,101.6 16) O08) 0)6) 6188! ee 


DirEcT INTERELECTRODE CAPACITANCES: 


Grid to plate......... 


Grid) to filament) miG=ta prin oe she te helenaloe tatenere)e0- ohedelstexers losetelclistel eiersteire A 
Plate to filament mid-tap....... OME. OGBO Gee SOS OT LOE CODON 
Class C 

Maximum CCS Ratings: Telephony“ 
DC CPLATE). VOLTAGE... nie ors cee oe eo eRe toro 800 max 
DCUGRIDAVOL TAGE Re tote ele hee otsenieieus cee nietey Nercumoiaions —200 max 
1) CePGATH GURREN Des. csiiicicicte leo cteieuchete cesar cle eleperserketetetenels 65 max 
DC GRIDICURRENTAN: enrol a cletelensicgeloretetelote clstonetoreliel evens ialcucteyells 20 max 


6.3 
1.92 
18 


onn 
PA 


Class C 
Telegraphy# 
1000 max 
—200 max 

80 max 

20 max 


volts 
amperes 


put 
ppt 
ppl 
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TPADYNDTD! JUSTECUION coe Soha ge eae cra neti a EP ere 33 max 50 max watts. 
AED ISGTOATION GI forth. (c's) augte ake ssa es cae 2 6 ols eae eles 27 max 40 max watts. 


4 Carrier conditions per tube for use with a maximum modulation factor of 1.0. 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg-- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 


the carrier conditions. 


POWER TRIODE 
Thoriated-tungsten-filament type 


having filament mid-tap used as rf 

power amplifier and oscillator. May be 8025-A 
G CAPS NEARER BASE used with full input up to 500 Me. For 

P CAPS NEARER BULB TIP Oneration at 600 Me, plate voltage 

should be reduced to 70 per cent of maximum ratings. Class C Telegraphy maxi- 
mum plate dissipation, CCS 40 watts with forced-air cooling, ICAS 30 watts with 
natural cooling. Requires Small four-contact socket and may be mounted in ver- 
tical position only, base down or up. OUTLINE 27, Outlines Section. When forced- 


air cooling is required, an air flow from a fan should be directed on the bulb. Plate 
shows an orange-red color when tube is operated at maximum CCS ratings and a 


bright orange-red color at maximum ICAS ratings. 


MAME TMV OMPAGH (AC/DC) alc». ocusicisyee wlvlevereait ee evereye ove-sayele eo ee eeieiecere 6.3 volts. 
PEMA REEIN TEC UN «ooo Sola eis cies s veut esa oe Seiwa Need eee e eb oas . 1,92 amperes. 
PTE EERO ALLO NPLIAG LOR fe cia, coc15 oars eee ee here ere oie Lei cughonale. ayotlege shvadaterertnace, el ene 18 
DiREcT INTERELECTRODE CAPACITANCES: : 
Cr CMLOR DUC MIEN rr ticre scoala. S eietsain vecligtel sa savelevsrcreteters: «occa helansts aisle ® 3.0 pp 
CPT OREN AINA CIN eID C=C P< - c 2o, ec akc inne easvaiovere wtaneobbe reels tei So /sicre ebeove ele ereleks 2.4 ppt 
Pl UEC RUMEN AIT CINGNINIECL =U JD =, sre sistee 1 « elev euelelel ctoieneteicielscolerStelee sre leis sieves ieifece 0.4 ppl 
Class C Telephony* Class C Telegraphy# 
Forced-Air Natural Forced-Air Natural 
Cooling Cooling Cooling Cooling 
Maximum Ratings: CCS ICAS CCS ICAS 
DC PLATE VOLTAGE...... 800 max 800 max 1000 max 1000 max volts. 
DC GRID VOLTAGE....... —200 max -200 max —200 max —200 max volts. 
DC PLATE CURRENT... . 4 65 max 65 max 80 max 80 max ma 
DC GRID CURRENT....... 20 max 20 max 20 max 20 max ma 
GAT EUN BUT A iecyesi so sce ole 50 max 33 max 75 max 50 max watts. 
PLATE DISSIPATION....... 27 max 20 max 40 max 30 max watts. 


4 Carrier conditions per tube for use with a maximum modulation factor of 1.0. 
# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 


ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 


the carrier conditions. 


MEDIUM-MU TRIODE 


Seven-pin miniature heater-cath- 
ode type used as af amplifier and as rf 9002 


amplifier and oscillator at frequencies 

up to 500 Me. Class A; Amplifier 

maximum CCS plate dissipation (de- 

sign-center value), 1.6 watts. Direct interelectrode capacitances: grid to plate,. 
1.4 ppt; grid to cathode and heater, 1.2 wuf; plate to cathode and heater, 1.1 uyf. 
Requires Miniature seven-contact socket and may be mounted in any position. 
OUTLINE 5, Outlines Section. Except for interelectrode capacitances, the 9002 is. 
electrically identical with type 955. 
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Outlines 


OUTLINES 1-10 


x 


-400//MAX. ; | "366" MIN. 
Te igi MIN. 
‘ 


3 - 
ee 1.075", MAX eee 
, MAX +.060 oe 
MAX 
am 050” MAX. 170" - 1.950” Max. Waal 
oO UNTINNED aid UNTINNED 
3,” 8 FLEXIBLE LEADS 13," 5 FLEXIBLE. LEADS 
ar 017” #902," o1A 4 017” 7092, pia. 
4 ; -.001” ‘ { : -.00) és 
-3- -4- -5- 


® Including eccentricity. 
* Measured from bulb seat to bulb-top line as determined by ring gauge of 0.210” + 0.001’ I.D. 
** Measured from base seat to bulb-top line as determined by ring gauge of 7/16” lieib ys 
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OUTLINES 11-19 


alg’ 34” 


” +.002”, 


ghosts SMALL 
058" _o96”D1A. ee SP 


INTERNAL 
SHIELD 


‘= "Yg’ MAX: 


FLEXIBLE 
LEADS 
FF, &F 


eae Loy + 35 TINNED 
-|7- -|8- -|l9- 
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a RCA Transmitting Tubes ————— 


OUTLINES 20-28 


.080"+.003” 


fc peocaalias 


{ip 
3°%6 


t%e 


INTERNAL 
SHIELD 


INE Me 
=20- Soin 
Y SKIRTED 5," TWO 3°.3,* 
2% MAX—=1 SMALL CAP 1% MAX. ies SMALL 2%6 26 
ad eas 


4 SLOTS 
SPACED 90° 
APART 


Lewes 


geet F i> a 
L— 23/5’ max. le sire 
-23- -24~ -25- 


1%e MAX. he SMALL 
16 pa CAR 


15,” 
4a%6 
MAX. 


* Zone where condensed-mercury temperature should be measured. 
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RCA Transmitting Tubes 


OUTLINES 29-37 


2 Ag MAK = SMALL 


SKIRTED SMALL 
CAP — CAP 


2 eK 


3 “ 
4-74 
MAX nae 2'36 Syke 
5 13 MAX 5 74 
MAX. MAX. 
i 234" MAX. 
BN = Zi0)= = Sh\= 
2'!He MAX. MEDIUM 26 MAX. MEDIUM \ 


— CAP 
ee 


INTERNAL 


Very MEDIUM 
“ CUS 


Bet pee 


-35- -36- SS\T/= 
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a RCA Transmitting Tubss —— 


OUTLINES 38-46 


7 “ if “ 
2 %6 MAX] MEDIUM 2%6 MA ee ee 
ee 


We” TWO 
2°16 Max SMALL CAPS 
P G = 


” 


3 
67g 
MAX. 


-38- 


a ” 
2 76 MAX: MEDIUM 


i i— CAP 


We” 4 yp 3” MAX. MEDIUM 
2 Vg MAX: 0.058" 2 “1g MAX] meDIUM Oe or 
oe +0.002’40.006 l= CaP 
PERS 


-44- 


* Zone where condensed-mercury temperature should be measured. 
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RCA Transmitting itunes 


OUTLINES 47-52 


2 1g MAX] 


2%6 MAX. 


21 6 MAX: 
16 SMALL 
MEDIUM ies 
_UI— CAP palm Gols 


7%. 
MAX. 


2a, | MEDIUM 
— Cc 
LE. 


AP 


LA 
2%e6 MAK MED 


Ca 


* Zone where condensed-mercury temperature should be measured. 
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OUTLINES 53-56 


” SKIRTED be 
2 v6 MAE | MEDIUM = Ne aaa MEDIUM 
ep — CAP 2 — CAP 


” 


2: 


“” 


MEDIUM 
CAP 


.567”+.003” 
2 TERMINALS 


4 IY, 
MAX. 


By," 
MAX. 


GT 30 BULB 
WITH TI6 ARM 


£¥—- 
8 437% .003” 
2 TERMINALS rae 

“ a 

Yea" Yemin. 

MAX. 

Eee aves 6% MAX = ee 
sche -56- 


* Zone where condensed-mercury temperature should be measured. 
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RCA Transmitting Tubes 


OUTLINES 57-61 


2 Ye MAX—>1 MEI MEDIUM 


. SKIRTED MEDIUM 
: CAP = 


uw 


8%, 
“ 
tVy 


“ 


9% 
MAX. 


“ 
4 
MAX, 


-57- 


3'%6 MAX. e LARGE 
ae 


3!3h¢6 Pak 
Pp: 


134 MAX: 


SADDLE. 


* Zone where condensed-mercury temperature should be measured. 
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== RCA Transmitting Tubes 


OUTLINES 62-64 


36 MAX-—> MEDIUM 
See. 


1014"MAX. 


¥ ' GT56 BULB 
17¥32 | WITH T32 ARM 


0°+10° 


"3¥> APPROX. 


1 “ 
775 

1 “ 
; = 78 


SKIRTED 
LARGE 


CAP 
ceca 2 VYg/MAX. 
- 6 4 - 
® Zone where condensed-mercury temperature should be measured. 
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a SE EE OP ly SGP MASOTIETE aay Wb Q se 


OUTLINES 65-68 


eal Kees 


312”"MAX. 


.250'+.003” 
P 400”MAX. 


687 MAX .687'MAX. 
032”, " 
ef 022, G03" 

kt at 
\ A 8120” 
8120 +0035 K +0035" 

” it 400” MAX. 

.250"+,003 250"t.003” 

aw “ “ .080' MAX. ” 
220.020" .025 MAX: i + NTINNED (089 MAX. 
DAO MKS ol” beait8"3.040" AT 115”+.040" AT 


1t6'+.002%.001’D1A: TERMINAL TIPS 


.016'+.002”-.001DIA.- TERMINAL TIPS 
; 2 HEATER TERMINALS 


2 HEATER TERMINALS 


=65- =66= 


FREQUENCY 
ADJUSTMENT 
. SCREW 


040" RF COAXIAL 
+001" I OUTPUT TERMINAL 


151“4.003” DIA. 

Pe 20s'2 00" { : 
325” 

ii .200”MIN. MIN, 


-250” 


MAX, 
Fly O18 
+) +.01 : 
Bylot EG G 
Reh oos > l<—8120"t.0035' 
£40, ate —> l<—.400”MAX. Ly ty 
> ‘ K ” 
ae .250"t.003” a a 
| areal 0”-.150” a 
Z be—=3 05" 4.010” 
.030 MAX. | R ” rt ; 
080 MAX. 080” MAX. 
118"s020'aT —»| ES UNTINNED UNTINNED 


.016”+002”-.001" DIA. 


260” TERMINAL TI +002” : Re e/, 
#030, 021 O91” DIA. 3) { Z| | | 2 HEATER TERMINALS 
oe 2 HEATER TERMINALS a2 ; 
CATHODE TAB c ‘ 
.010”x 100” * J Ls +.040 
-67- =-69- 


¢ Applies to type 6562 only. Type 5794 does not have cathode tab. 
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rier err os 


OUTLINES 69-72 


RADIATOR 


ee 
LATE ae 


P : ES TD. 
ae aps i ak ae 


'345’MAX. 

MAKE NO CON= 

Go NECTION TO 
2 THIS SURFACE 


a 


«1.425% .008" 


PE 


320% cos | 


-69- -70- 


.218"4.005" 


1.750 .01 o> 


PLATE 
FLANGE 


cicheaeaeant 4 
HEATER CERMINAL Ziel :370”" MIN. COOLING -——=~ 
(NOTE 1) ——— —SEE NOTE 2 JACKET 


HEATER TERMINAL —,059” +.002"-.006”"DIA- 
(NOTE 2) a 


1“ MAX. 
1.750” 
-7 |- +,010” 
PLAT 
CONTACT SURFACE 
NOTE 1) 
1.375't.007 
Si6 MIN 
1,80004.0005” CATHODE AND 
1.5600”+.0005” TERMINAL 
1.3950”+.0005" (NOTE 1!) 
Ea tar Beans Saver ee SEE NOTE 2 
— . +. “#,002" 
a 0800" +.0005" 058: 099°C oo TERMINAL 
.2000” +.0005" NOTE 2) 
3810" +.0005" 
4 + N +001” 
13757001", Ne + 438" =000” 2 = 
-.000 : 
750 |g 
MIN, 


NOTE 1: With the cylindrical surfaces of its grid and cathode terminals clean, smooth, and free of 
burrs, the tube will enter a gauge as shown in sketch Gi. The four cylindrical holes Hi, He, Hs, and H4 
have axes coincident within 0.0005”, lengths determined from the dimensional outline, and successively 
smaller diameters as shown in the sketch. The plate flange will be entirely engaged by hole Hi, and the 
contact surface of the plate flange will seat on the shoulder between holes Hiand H2. The plane surface 
of this shoulder is 90° + 2’ to the axes of the holes. Seating is determined by failure of a 0.005” thick- 
ness gauge, 14‘ wide, to enter more than 1/16” between the shoulder surface and the plate contact sur- 
face. With the tube properly seated as described above, the grid terminal will be entirely engaged by 
hole Hs, and the cathode terminal will be engaged by hole H, to a depth of at least le 


NOTE 2: Concentricity of the heater terminal with respect to the cathode terminal is determined by a 
gauge as shown in sketch G2!’ The cylindrical hole Hs and the annular hole He have axes coincident 
within 0.0005”. The cathode terminal and the heater terminal will enter this gauge to a depth of 34”. 
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172 


OUTLINES 73-76 


ee 2.000" .020” 2.056”+.006" 
007" i an eas —773" +.007” 
| Me —— |— 125" +.004" 
CATHODE — HEATER -~\\ ae A 
Pp | VAT TERMINAL (NOTE 3) |}. ie THEATER 
R| TERMINAL 
—~— | (NOTE ” 
pee nase the Sere 
a MAX. .975 ——- zs 
V5 MIN. .637” & 
oy MAX. 
16 x —== 
’ 25,” 
| ah TERMINAL CI th 
.040 (NOTE 1) 3 32, 
= £.010 t~42 
he 
» MIN. RADIATOR 
S, 3 
MINX ¥! 
1 
~ FI 
9.”* \W”-14.N.F. CLASS 2 
V6 THREAD cages 
MIN. yds  \latin: = 
f G2 Gi FF Sa Bite 732 MIN. atta 
cs 2.365.010 .313”+.005”DIA. UAE Sash} a ” =| 
‘a ae 2.000”+.010 
2% MAX. STRAIGHT SIDE 
AVAILABLE FOR 
CONTACT ; leas 
-73- ’ n” ’ 


=550” MAX, 
EXHAUST TUBE L” 
CAP — MAKE NO 2 ? 
CONNECTION PLATE ae 
FILAMENT LEADS / 
ARE IDENTIFIED__ / 
BY AN“F”’ ON 
FILAMENT SEALS 


GRID-NSi LEADS 
ARE IDENTIFIED 


BY A ‘“G” ON 

GRID SEALS 

2 HOLES woe 
VS vierieke 
re i 2 RIBBON LEADS 


Le au" F 
2 dope “i Meg a 
-75- 

NOTE 1: Maximum eccentricity of the axis of the 
grid-terminal flange with respect to the axis of the 23,” 
plate radiator is 0.040’, measured within 1/32" of | M et 
the bottom of the radiator. 
NOTE 2: Maximum eccentricity of the axis of the | 
heater terminal with respect to the axis of the . meee aa 
cathode-heater terminal is 0.020’. Pe eAK ees NS ee V3 Max, 
NOTE 3: Maximum eccentricity of the axis of the \e—————— 49+ Penta ease | 


cathode-heater terminal with respect to the axis of 

the grid-terminal flange is 0.020”. TNS 

NOTE 4: Surface of annular area indicated by “A” on bottom of radiator is in the same plane within 
0.005’, as determined by a gauge 1/16” wide and 0.005” thick. This gauge will not enter more than 
1/16” with the bottom of the radiator resting on a flat plate. 


NOTE 5: Surface of annular area indicated by “‘B” on the grid-terminal flange is in the same plane 
within 0.008’, as determined by the gauge method described in Note 4. 


NOTE 6: Surface of annular area indicated by “‘A’”’ on bottom of radiator is parallel within 0.030” to 
the surface of the annular area indicated by ‘‘B”’ on the grid-terminal flange. 
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Tube-Part Materials Used in 
RCA-813 Beam Power Tube 


1. MEDIUM METAL CAP—nickel-plated brass —molybdenum 
2. SHORT RIBBON PLATE CONNECTOR— 10. BULB OR ENVELOPE—hard glass 
molybdenum 11. BEAM-FORMING ELECTRODE—nickel 
3. FILAMENT SUPPORT SPRINGS—tungsten 1 bee Be PLATE-SUPPORT SPACER—ceramic . 
4. MOUNT SPACER—nickel-chromium strip 13. BOTTOM SHIELD DISK—nickel 
5. MOUNT SUPPORT—ceramic 14, FILAMENT CONNECTOR—nickel-plated 
6. TOP SHIELD—nickel steel 
7. HEAVY-DUTY FILAMENT—thoriated 15. DIRECTIVE-TYPE GETTER 
tungsten 16. MOLDED-FLARE STEM—hard glass 
8. PLATE—zirconium-coated graphite 17. GIANT BASE—nickel-plated brass with 
9. ALIGNED-TURN CONTROL GRID (GRID ceramic insert 
No. 1) AND SCREEN GRID (GRID No. 2) 18. TUNGSTEN-TO-GLASS SEAL 
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Circuits 


The circuits presented in the fol- 
lowing pages have been included in this 
Manual primarily to illustrate the use of 
generic tube typesin diversified transmit- 
ting and industrial applications. These 
circuits have been conservatively de- 
signed and are capable of excellent per- 
formance. Although relatively few cir- 
cuits are given, it is often practical to 
use a portion of one circuit in combina- 
tion with portions of other circuits to 
obtain a design meeting specific require- 
ments. In general, almost any circuit 
shown using a triode, beam power tube, 
or pentode type is equally suitable for 
any other tube type in the same generic 
group, provided the necessary revisions 
are made to meet the ratings of the 
tube used. 


Electrical specifications are given 
for the circuit components to assist those 
interested in home construction. Lay- 
outs and mechanical details are omitted 
because they vary widely with the re- 
quirements of individual set builders 
and with the sizes and shapes of the 
components employed. 


The results that may be expected 
by those undertaking construction of 
any of these circuits depend as much on 
the quality of the components selected 
and on the care employed in layout, 
construction, and adjustment as on the 
circuits themselves. 


Variable-Frequency Oscillator (3.5-4.0 Mc). . . . «© « + 
Crystal Oscillator for Fundamental Output : 

Crystal Oscillator for Harmonic Output i. on eee : 
Triode Amplifier, Class C Telegraphy Service . . AY, ae Pts 
Beam Power Tube Amplifier, Class C Telegraphy aerice , 

Push-Pull Triode Amplifier, Class C Plate-Modulated Service. 

Push-Pull Beam Power Tube Amplifier, Class C Plate-Modulated Sanvite 
Class B Push-Pull Triode Modulator (590 watts) 

Class B Modulator with Type 807 in Special Triode Connection (120 watts) 
Electronic Bias Supply, 30 to 80 Volts (200 milliamperes) . 

Two-Meter Transmitter for Fixed or Mobile Operation (10 er ateny 
Ten-Meter Transmitter for Mobile Operation (ll watts) . . . . | 
462-Megacycle Transmitter for Fixed or Mobile Operation ene 
Oscillator for Dielectric Heating (27 Mc) : 

Oscillator for Induction Heating (450 kc) ; Ss 
VHF Oscillator for Dielectric Heating (160 Mc) shite “iketiate) .eo heute 


The voltage ratings specified for 
capacitors are the minimum de working 
voltages required. Where paper, mica, 
or ceramic capacitors are called for, there 
is no objection to using capacitors hav- 
ing higher voltage ratings than those 
specified, except insofar as the physical 
sizes of such capacitors may affect equip- 
ment layout. However, if electrolytic 
capacitors having substantially higher 
voltage ratings than those specified are 
used, they may not “‘form’’ completely 
at the voltages present in these circuits, 
with the result that the effective capaci- 
tances of such units may be below their 
rated values. The wattage ratings speci- 
fied for resistors assume methods of con- 
struction that provide adequate ventila- 
tion; compact installations having poor 
ventilation may require resistors of 
higher wattage ratings. 


Information on the characteristics 
and application features of each tube 
will be found in the Tube Types Section 
of this Manual, or, for the receiving-type 
tubes, in the Tube Types Section of the 
RCA RECEIVING TUBE MANUAL. 
This information, as well as the material 
in the early sections of this Manual on 
installation, application, and operation 
of power and rectifier tubes, will prove 
of assistance in understanding and uti- 
lizing the circuits. The following circuits 
will be found in the subsequent pages: 


Circuit No. 


Wee al 


| 


a i 
aOonrwWN re 


teak 
own 


eure 
me pe 
Se) 


Seieinnicn 


N eS 


Hata 
he ee 
oO OF 
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(4-1) 


RCA Transmitting Tubes 


a A AS ETE LIS FETS TSR 


VARIABLE-FREQUENCY OSCILLATOR 


Frequency =3.5 to 4.0 Mc (80 meters) 


Ci=15 pyf, ceramic, zero 
temperature coefficient 

C2=100 put, ceramic, negative 
temperature coefficient 
750 PPM 

C3=6-75 ppf, trimmer, air gap 
0.015 inch, Hammarlund 
APC-75 or equivalent 

C4=10-75 uyf, trimmer, air gap 
0.060 inch, Bud GE-2014 or 
equivalent 

Cs Ce=0.001 upf, silver mica, 

0 v. 

C7=100 upf, silver mica, 500 v. 

Cs Co Cu Giz Cu=0.01 yf, disk 
ceramic, 600 v. 

Cio=15 pup, silver mica, 500 v. 


TYPE 
Cio. = 6 AGT 


Cir=20 pf, electrolytic 450 v. 

Cis Cis=3-30 ppl, trimmer, mica 

Ji=Closed-cireuit jack for key 

J2=Coaxial receptacle for P 

Li=28 turns of No. 18 Enam. 
spaced over 23% inches on 
134-inch diameter ceramic 
form, National XR-13 or 
equivalent 

Le L3s=2.5 mh, 125 ma, rf choke 

L4z=8 henries, 80 ma, choke 

L;s=No. 26 Enam., close wound 
for 18/16 inch on 1-5/16- 
inch diameter (B & W Mini- 
ductor 3016 or equivalent 
may be used) 

Ls=8 turns No. 18 hookup wire 
wound on Ls at ‘‘cold’”’ end 


234 


Output =3 watts (approx.) 


L7=56 turns No. 26 Enam. ran- 
dom wound for approx. 34 
inch on 1 %-inch-diameter 
coil form 

Ls=8 turns No. 18 hookup wire 
wound over ‘“‘ground” end 
of L7 

P=Coaxial plug for Je 

Ri R3=100000 ohms, 0.5 watt 

Re=27000 ohms, 0.5 watt 

R4s=2000 ohms, 10 watts 

Rs=100 ohms, 0.5 watt 

Re=15000 ohms, 1 watt 

T=Power transformer; 
350-0-350 volts rms, 90 ma; 
5 volts rms, 2 amperes; 6.3 
volts rms, 3.5 amperes 


RCA Transmitting Tubes 


(4-2) 
CRYSTAL OSCILLATOR FOR FUNDAMENTAL OUTPUT 


TOM 
£3/(__> MULTIPLIER 


TYPE 5763 


Ci C4s=0.005 pf, mica, 600 v. 

Co=1.0 uyf per meter (approxi- 
mate value for resonance at 
frequency f), variable, air gap 
0.015 inch 

C3=50 wut (approx.), mica (may 


W7V AC 


be in range of 10 to 100 pyf), 
600 v. 

C;=38-30 yupf air padder. (Nor- 
mally omitted. Use only if it 
is desired to vary operating 
frequency slightly from 


OR BUFFER 


O  +250V 
40 MA (APPROX.) 


L=Tune to fundamental 

frequency f with Ce 
Ri=27000 ohms, 0.5 watt 
Ro=47000 ohms, 0.5 watt 
T=Filament transformer 
X=Crystal 


crystal frequency) 


(4-3) 
CRYSTAL OSCILLATOR FOR HARMONIC OUTPUT 


TYPE 5763 
OR 6417 


8,9 


Xo (Ff) 


7V AC 250V 
40 MA 
(APPROX,) 


L3=2-turn link at rf ground 
end of Lz 

Ri=100000 ohms, 0.5 watt 

Reo=22000 ohms, 0.5 watt 

T=Filament transformer 

X=Crystal 


Ci=3-35 wut, air trimmer frequency 2f, 3f, or 4f), 
Co=200 ppf, silver mica, 500 v. variable air gap 0.023 inch 
C3 C5=0.01 uf, disk ceramic, Li=2.5 mh, rf choke 

600 v Le=Tune to harmonic 
frequency 2f, 3f, or 4f with 


C4=1.5 wid per meter (approxi- 
Ca (See note) 


mate value for resonance at 


NOTE: For tank-coil design information, refer to Parallel-Tuned Tank Circuits in the Power-Tube Circuit-- 
Design Considerations Section 
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RCA Transmitting Tubes —— 


(4-4) 
TRIODE AMPLIFIER 
Class C Telegraphy Service 


TYPE 8000 


O ©. 
= 2500 Vis 
300 MA 


I7VAC 


Mi=Milliammeter, 0-100 ma, de 

Mo= Milliammeter, 0-500 ma, de 

Ri=6000 ohms, 20 watts 

Re=50 ohms, center-tapped, 
wire-wound 

T=Filament transformer, 10 v., 
4.5 amp, insulated for 2500 v. 


Ci=0.0005 pf, mica, 1500 v. 
C2 C3 C4 Cs=0.002 uf, mica, 


600 v. 
Ce Cs=0.002 uf, mica, 5000 v. 
C7=5-10 puf, neutralizing Iiu=2.5 mh, 100 ma, rf choke 
capacitor, air gap 0.3 inch Le=1 mh, 600 ma, ri choke 
min. L3=Tune to frequency f with Cs 
L4=2-turn link at center of Ls 


Co=0.75 wuf per meter per 
section (approximate value 
for resonance at frequency f) 

F=Fuse, 0.5 amp 


Keying Circuit: Because this circuit is at a high de voltage, a relay-type circuit should be used for keying. 


(4-5) 
BEAM POWER TUBE AMPLIFIER 


Class C Telegraphy Service 


N7VAC 


630 V 
200 MA (APPROX.) 


Mi= Milliammeter, 0-10 ma, de 
M:o= Milliammeter, 0-200 ma, de 
Ri=5100 ohms, 1 watt 
R2=390 ohms, 10 watts 


C:=4-50 pyf, trimmer, air gap 60 Me use lowest value which 
0.015 inch will permit tuning over de- 
Cz C3 Cs=0.01, disk ceramic, sired range), air gap 0.075 


0 v. inch min. 


60 
Cs=0.005 uf, mica, 1500 v. 
Cco=2 wuf per meter (approx- 
mate value, including tube 
output capacitance, for reso- 
nance. For operation above 


F=Fuse, 0.25 amp 

Li=25 mh, rf choke 

Le=Tune to frequency f with Ce 

ae -turn link at rf ground end 
of Le 
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R3=15000 ohms, 10 watts 

Ru=25000 ohms, 20 watts 

T=Filament transformer, 
6.3 v., 1.25 amp 


(4-6) 


RCA Transmitting Tubes ——— 


PUSH-PULL TRIODE AMPLIFIER 
Class C Plate-Modulated Service 


N7V AC 


Ci Cs Coe=0.005 uf, mica, 600 v. 


C2=2 puf per meter per section 
(approximate value for 
resonance at frequency f), 
air gap 0.026 inch, min. 

Cz C4=4-10 wuf neutralizing 
capacitor, Hammarlund 
NC-75 or equivalent 

C7=0.002 uf, mica, 5000 v. 


ine ole2sh 


TYPE 812-A 


Cs=1.5 uyf per meter per section 
(approximate value for reso- 
nance at frequency f), air gap 
0.170 inch min. 

F=Fuse, 0.5 amp 

Li=8-turn link at center of Le 

Leo=Tune to frequency f with Ce 

L3;=2.5 mh, 500 ma, rf choke 

La=Tune to frequency f with Cs 
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FROM : 
MODULATOR 


L;=8-turn link at center of Ls 
Mi=Milliammeter, 0-150 ma, de 
Mo2= Milliammeter, 0-500 ma, de 
R=1650 ohms, 20 watts 
T,=Filament transformer, 
6.3 v., 8 amp 
T.= Modulation transformer, 
125 watts audio level 


[I 


(4-7) 


RCA Transmitting Tubes ———— 


PUSH-PULL BEAM POWER TUBE AMPLIFIER 
Class C Plate-Modulated Service 


el 


W7VAC 


Ci=0.005 pf, mica, 600 v. 

Co=2 uuf per meter per section 
(approximate value for reso- 
nance at frequency f), air gap 
0.030 inch min. 

C3 C4=0.002 pf, mica, 500 v. 

Cs Ce=0.0038 pf, mica, 5000 v. 

C7=1.5 upf per meter per section 
(approximate value for reso- 
nance at frequency f), air gap 


+350V 
So 80 MA 


~45V +C 


0.175 inch min. 
Cs=0.002 uf, mica, 6000 v. 
Co=4 uf, electrolytic, 600 v. 
F=Fuse, 1 amp 
Li=8-turn link at center of Le 
Lo= Tune to frequency f with Ce 
L3=6 henries, 150 ma, rf choke 
Ls=1 mh, 600 ma, rf choke, 
National R-175 or R-1540, 
or equivalent 
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FROM 
MODULATOR 


+2000 V 
400 MA 


Ls=Tune to frequency f with C7 
Le=3-turn link at center of Ls 
Mi= Milliammeter, 0-800 ma, de 
Mo= Milliammeter, 0-50 ma, de 
R=4000 ohms, adjustable, 
wire-wound, 25 watts 
Ti=Filament transformer, 
10 v., 10 amp 
Teo= Modulation transformer, 
150 watts audio level 


RCA Transmitting Tubes 


(4-8) 
CLASS B PUSH-PULL TRIODE MODULATOR 
Power Output 590 Watts (Approx.) 


AF AF 
INPUT OUTPUT 
420 MA (MAX. SIG.) 

M=Milliammeter, 0-500 ma, de primary to one-half secondary T:s= Modulation transformer, 
T:i=Driver Transformer, plate- 1.5 to 1 (Note 2) load impedance 11000 ohms 
to-plate impedance 1500 T.=Filament transformer, plate-to-plate; turns ratio 

ohms, turns ratio of total 10 v., 9 amp, center-tapped depends on modulating im- 


pedance of modulated stage 


NOTES: 1. This voltage should be obtained from a low-impedance source such as a battery or a power 
supply having a minimum bleeder current of 100 ma and a minimum filter output capacitance of 150 uf. 


2. As the driver for this modulator stage, a circuit having a low output impedance and an output of 
approximately 25 watts is recommended. For this circuit, four 2A8’s in push-pull-parallel Class ABi, 
operating with a plate voltage of 300 volts and a fixed bias voltage of -62 volts, with the indicated driver 
transformer T1, may be used. 


(4-9) 
CLASS B MODULATOR 
WITH TYPE 807 IN SPECIAL TRIODE CONNECTION 
Power Output 120 Watts (Approx.) 


T| 
AF AF 
INPUT OUTPUT 
+750 V 
7 VAC 250 MA 
Ri R2=20000 ohms, 1 watt, Stancor A4761 or equivalent turns ratio depends on modu- 
carbon T.= Modulation transformer, lating impedance of modu- 
T,=Driver transformer, turns audio level 120 watts lated stage 
ratio of total primary to (approx.), primary 6650 ohms T3;=Filament transformer, 
one-half secondary 1:1.25; (approx.), center-tapped; 6.3 volts rms, 1.8 amp 


NOTE: As the driver for this modulator stage, a circuit having a low output impedance and an output 
of approximately 10 watts is recommended. For this circuit, with the indicated driver transformer T, 
two 2A3’s in push-pull Class AB: operating with a plate voltage of 300 volts and a cathode-bias resistor 
of 780 ohms may be used. 
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= RCA Transmitting Tubes 


SE NAT A I EE LE ES 


(4-10) 


ELECTRONIC BIAS SUPPLY—30 TO 80 VOLTS 
For dc grid-current values to 200 milliamperes 


7 V 
AC 


Ci=20 uf, electrolytic, 450 v. 

C2=20 wf, electrolytic, 150 v. 

L=8 henries, 50 ma, choke 

Ri=Current Balance Control, 
5000 ohms, 25 watts, wire- 
wound (Adjust for 60 volts 
across Ra) 


Ro=24000 ohms, 0.5 watt 

R3=68000 ohms, 0.5 watt 

Ri=3000 ohms, 5 watts, wire- 
wound 

BRs=270000 ohms, 0.5 watt 

Re=120000 ohms, 0.5 watt 

R7=Bias control, potentiom- 
eter, 100000 ohms 
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Rs=27000 ohms, 0.5 watt 

S=Switch, single-pole, single- 
throw 

T=Power transformer, 
350-0-350 volts rms, 50 ma; 


5 volts rms, 2 amp; 6.3 volts 
rms, 3 amp 
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RCA Transmitting Tubes — 


TWO-METER TRANSMITTER FOR FIXED OR MOBILE OPERATION 
Power Output 10 Watts (Approx.) 


2nd TRIPLER 
TYPE 6AK6 


OSCILLATOR- 
TRIPLER 
TYPE 6AK6 


Ci=150 puf, mica, 600 v. 

C2 Cs C2=0.005 uf, disk 
ceramic, 600 v. 

Cz Ca Co C7 Cro Cu=0.004 uf, 
disk ceramic, part of twin 
capacitor, 600 v. 

Cs Crx=0.005 uf, disk ceramic, 
1000 v. 

Co=10 pyf, mica, 600 v. 

Cis Cis Cig Coo=8-25 uu f, trim- 
mer, air gap 0.015 inch 

Cis=100 puf, mica, 600 v. 

Cis=4-30 put, trimmer, ceramic 

Ci7=47 pupf, mica, 600 v. 

Cis=500 ppt, ceramic, feed- 
through, 500 v. 

Cu=25 yf, electrolytic, 25 v. 

J =Coaxial connector 

Li=15 turns of No. 18 Enam. 
close wound on 14-inch 
diameter form, National 
XR-50 or equivalent, slug 
tuned 

Leo=5 turns of No. 14 Enam. 
spaced over 11/16 inch on 
¥-inch diameter form, 
National XR-50 or equiva- 


x = C3 T2 
ca 
MD) 


(9F) 


DOUBLER 
TYPE 5763 


(> 
Si 4 
Y a 
Cio Rio C2 
TT 
AMPLIFIER 
TYPE 6CG7 SOK 
7 2 
S WO 
= Ri4 
Y 
= ARES Co} 
a ac, 
6.3V 
AC OR DC 


_lent, slug tuned 
L3=40-inch length of No. 32 
Enam. close wound on 14-inch 
diameter form, rf choke 
L4=5 turns of No. 14 Enam. on 
44-inch diameter, space 
between turns equal to wire 
diameter 
Ls=8 turns of No. 14 Enam. on 
44-inch diameter, space be- 
tween turns equal to wire 
diameter 
Le L7=40-inch length of No. 32 
Enam. wire wound on 44-inch 
diameter form, rf choke 
Ls=8 turns of No. 10 Enam. on 
34-inch diameter, winding 
length 114% inches 
Lo=1 turn of No. 10 Enam. on 
1-inch diameter 
M= Microphone, single button, 
carbon 
Ri=100000 ohms, 0.5 watt 
Re Ra Re Rs=1000 ohms, 
0.5 watt 
Rs Rz Ris Riz=47000 ohms, 
0.5 watt 
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(l8F) 


C14 
Ri2 


CLASS B MOD. 
TYPE 1635 
OR! 6N7-GT 4 


RF AMPLIFIER 
TYPE 2ZE20% 


3 
200 MA 


Rs=38300 ohms, 0.5 watt 
Ro9=82000 ohms, 1 watt 
Rio=68 ohms, 0.5 watt 
Riu=22000 ohms, 0.5 watt 
Ri2=383000 ohms, 1 watt 
Ri3s=20000 ohms, 1 watt 
Ru= Volume control, 
potentiometer, 1 megohm 
Ris=560 ohms, 0.5 watt 
Ti1=21.25 Mc TV sound if trans- 
former, RCA-206K1 or 
equivalent : 
T2= Microphone-to-grid trans- 
former, primary 200 or 70 
ohms, secondary 80000 ohms, 
Stancor A4705 or equivalent 
T3= Driver transformer, turns 
ratio primary to one-half 
secondary 5.2:1, Thordarson 
T20D76 or equivalent 
Ts= Modulation transformer, 
audio level 10 watts, primary 
- 10000 ohms, center-tapped, 
secondary 4500 ohms, Thor- 
darson T21 M52 or equivalent 
X=Crystal, 8 Me 


Ne el 
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RCA Transmitting Tubes 


TL APE TD 


TEN-METER TRANSMITTER FOR MOBILE OPERATION 
Power Output 10 Watts (Approx.) 


OSCILLATOR- 
MULTIPLIER 


3 
_. 8,91 | 


INPUT & PHASE 
INVERTER STAGE 


“DL 


GYRE 


if 
7 = ‘y 
4 
R8 
F 
TO 
POWER 
SUPPLY - +O- +O 
RELAY 6.3V 300V 
150 MA 


Ci=15 pyf, mica, 500 v. 

C2=50 pyf, mica, 500 v. 

C3 Cz Cs Co=0.001 uf, mica, 
500 v. 

Cu=4-25 uf, variable, air gap 
0.080 inch 

Cs=50 put, ceramic 

Cce=100 upf, mica, 600 v. 

Ci0o=5-50 pupf, variable, air gap 
0.071 inch 

Cu=5-100 pf, variable, air gap 
0.015 inch 

Cw=50 pf, electrolytic, 6 v. 

Cxy=10 pf, electrolytic, 25 v. 

Cus Ci5=0.01 uf, paper, 400 v. 

Cis=20 pf, electrolytic, 25 v. 

Ci7=4 pf, electrolytic, 300 v. 

F=Fuse, 3 amp 


aa 


AN 


(4f) 


zi ce 
ci3 


HHOOOODQVVQQVYVVYVNY 


*SEE NOTE 


Ji=3-circuit microphone jack 

Jo=Closed-circuit jack 

J3=Coaxial connector 

Li L3=2.5 mh, rf choke 

Le Ls=10 turns on 34-inch 
diameter, winding length 114 
inches, made from B & 
Miniductor 3010 

La=21 wh, choke, Ohmite Z28 
or equivalent 

Ri Ro Rio=100000 ohms, 
0.5 watt 

Re=500 ohms, 1 watt 

R3=66000 ohms, 2 watts 

Ri=20000 ohms, 1 watt 

Rs=68 ohms, 0.5 watt 

Re Ris=10000 ohms, 2 watts 

R7z=Potentiometer, 1000 ohms, 
wire-wound, 2 watts 


Rs=3300 ohms, 0.5 watt 

Ru Ryu=200000 ohms, 0.5 watt 

Rw=15000 ohms, 0.5 watt 

Ru=250 ohms, 2 watts 

Si=Switch, double-pole single- 
throw 

So= Momentary push-switch, 
normally closed 

Ti= Microphone-to-grid trans- 
former, primary 100 ohms, 
secondary 60000 ohms, 
Stancor A-4706 or equivalent 

T.=Modulation transformer, 
audio level 10 watts, primary 
10000 ohms center-tapped, 
secondary 4500 ohms, Thor- 
darson T21M52 or equivalent 

X=Crystal 7 Me (approx.) 


NOTE: Neutralizing connection is made to pin 2 of socket. Base pin 2 of 5763 has no internal connection. 
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RCA Transmitting Tubes 


462-MEGACYCLE TRANSMITTER FOR FIXED OR MOBILE OPERATION 
Power Output 20 Watts (Approx.) 


Ci C2=2.2-8.0 uf per section, 
variable, butterfly, air gap 
0.017 inch, Johnson 9MB11 
or equivalent 

Cs Cs=2.7-10.8 uf per section, 
variable, butterfly, air gap 
0.017 inch, Johnson 11MB11 
or equivalent 

C4=1.5-5.0 uuf, variable, air gap 
0.017 inch, Johnson 5M11 or 
equivalent 

Ce Cz Cs Co Cro Ci Ciz2 C13=1500 
ppf, feed-through ceramic, 
Erie 362-152 or equivalent 


Li=1 turn of No. 10 base copper 
wire, wound on 44-inch 
diameter 

Le L:s=1% turns of No. 10 base 
copper wire close-wound on 
14-inch diameter. Lz and Ls 
are spaced to accommodate Li 

Ls Ls Ls Lo=Silver-plated cop- 
per rod 3/16-inch diameter 
approximately 3 inches long. 
Rods of each pair spaced 
11/16 inch on centers 

Le L7=Silver-plated copper rod 
3/16-inch diameter approxi- 
mately 14% inches long. Rod 


spaced 1 inch on centers 

Lio=1 turn of No. 8 silver- 
plated copper wire approxi- 
mately 1 inch square 

Liu Liz Liz Lu Lis=RF choke, 
Ohmite Z-460 or equivalent 

Mi: M3= Milliammeter, 0-5 ma, de 

Me M4=Milliammeter, 0-150 
ma, de 

Ri Re Rs Re=57 ohms, 1 watt 

R3 Ra=25000 ohms, 0.25 watt 

R7=51000 ohms, 0.5 watt 

Rs Ro=Potentiometer, 20000 
ohms, 2 watts 


NOTE: Suitable tube sockets are Johnson 122-248 or equivalent mounted 9/16 inch below chassis. For 
detailed operating conditions of this circuit, refer to type 6524 in the Tube Types Section where typical 
operation values for Intermittent Commercial and Amateur Service (ICAS) are given for both the 


tripler and final at 462 Mc. 
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RCA Transmitting Tubs —————— 


(4-14) 
OSCILLATOR FOR DIELECTRIC HEATING 
Frequency 27 Mc (Approx.) 
TYPE 8000 
LOAD 
ELECTRODES 
x 4 
t {yooJ 
TYPE 8000 ean 
+O - 
2000 V H7V 
500 MA et 
Ci C2 C3=0.005 uf, mica, 600 v. tubing spaced 34 inch on tubing with adjustable 
C4=2 plates 3/32-inch alumi- 214-inch I.D. spacing between turns on 
num, 5 inches x 7 inches L2=RF choke, 40 ma $34-inch I.D. 
spaced % inch L3=RF choke, 500 ma Mi= Milliammeter, 0-100 ma, de 
Cs=50 pyf, max., depends on Lu=3 turns 5/16-inch copper Mo= Milliammeter, 0-1000 ma, de 
work load tubing spaced 5% inch on R=5000 ohms, 25 watts 
F=Fuse, 0.5 amp 334-inch I.D. T=Filament transformer, 10 
Ii=5 turns 3/16-inch copper Ls Le= 2 turns 3/16-inch copper volts rms, 9 amp 


NOTE: Adequate shielding should be used to assure compliance with FCC requirements regar ding 
spurious radiation. 


(4-15) 
OSCILLATOR FOR INDUCTION HEATING 
Frequency 450 Kc (Approx.) 
abs 
4000 V C5 
1 AMP 

C1 Cs=0.01 yf, mica, 600 v. inches long on 4-inch Mi=Milliammeter, 0-1000 ma, de 
Cz Cs=0.1 wf, paper, 5000 v., diameter Mo= Milliammeter, 0-150 ma, de 


0.6 amp rms min. L2=3.5 mh, rf choke, 250 ma R=2500 ohms, 50 watts 
C.=0.002 uf, mica, 8000 volts L3=68 pf, choke, 15 amp rms, T=Filament transformer, 10 


min., 15 amp rms insulated for 5000 peak volts, volts rms, 10 amp 
F=Fuse, 1 amp 40 turns No. 8 Enam., 8inches B=Blower, designed to supply 
Li= 3mh, rf choke, 1 amp rms, on 4-inch diameter form. an air flow of 40 cfm froma 
insulated for 10000 peak Ls=Single-turn secondary, 2-inch-diameter nozzle 
volts, single-layer solenoid, sheet copper directed vertically on bulb 
300 turns No. 18 Enam., 12 Ls= Work coil between grid and plate seals. 


NOTE: Adequate shielding should be used to assure compliance with FCC requirements regarding 
spurious radiation. 
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RCA Transmitting Tubes = 
(4-16) 


VHF OSCILLATOR FOR DIELECTRIC HEATING 
Frequency 160 Mc (Approx.) 


INSULATOR 


MOUNTING PLATFORM 


ee 6 Yo" 


Ci=250 pyf, mica 0.005 inch 3 inches x 3% inches mounted R=2000 ohms, wire-wound, 
thick, 3 inches x 334 inches on Le and round disk 3 inches 50 watts 
copper plate, held to mount- in diameter, air gap 14 inch T=Filament transformer, 
ing platform by insulated to 1 inch 11 volts rms, 12.5 amp, 
pressure clamps Ce C7=100 upf, mica (“postage maximum starting surge 

C2 C3=0.001 uf, mica, 600 v. stamp’’), 600 v. 50 amp 

C1=200 puf, mica 0.005 inch F=Fuse, 0.5 amp B=Blower, designed to supply 
thick, 4 inches x 5 inches Li=Copper strap 1-3/16 inches an air flow of at least 140 cfm 
copper plate, held to mount- wide x 1/16 inch thick through an outlet area of 
ing platform by insulated Le= \% inch x 1 inch rectangular 614 square inches to the 
pressure clamps waveguide or equivalent radiator and the filament and 

Cs=10-30 uuf, variable, con- Mi= Milliammeter, 0-150 ma, de grid seals. 
sisting of copper plate Me2= Milliammeter, 0-750 ma, de 


NOTE: Entire oscillator and load assembly is enclosed in metal box having one end open for cooling-air 
exit and for ease of loading work. Mounting platform divides box into two compartments. See tube data 
for RCA-5786 forced-air-cooling requirements. Tube and circuit must be protected from fumes or 
vapors that may come from work. Adequate shielding should be used to assure compliance with FCC 


requirements regarding spurious radiation. 
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RCA Transmitting Tubes ——— 


Notes: 
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RCA Tube Division 
Technical Publications 


Copies of the publications listed below 
may be obtained from your RCA Tube 
Distributor, or direct from Commercial 


Engineering, Tube Division, Radio Cor- 
poration of America, Harrison, New 
Jersey. 


Electron Tubes 


@RCA TUBE HANDBOOK — HB-3 (73x 
5/’). Five deluxe 2-inch-capacity binders 
imprinted in gold. The bible of the in- 
dustry—contains over 3100 pages of 
loose-leaf data and curves on RCA re- 
ceiving tubes, picture tubes, cathode- 
ray tubes, phototubes, special tubes, 
and semiconductor devices. Available 
on subscription basis. Price $17.50* in- 
cluding service for first year. Write to 
Commercial Engineering for descriptive 
folder and order form. 


@ RCA TRANSMITTING TUBES — TT-4 
(834"’ x 534'’)—256 pages. Written for 
the engineer, service technician, radio 
amateur, student, and experimenter. 
Contains basic information on generic 
tube types, on tube parts and materials, 
on tube installation and application, and 
on interpretation of tube data. Includes 
maximum ratings, typical operating val- 
ues, and characteristics curves for power 
tubes having plate-input ratings up to 4 
kilowatts, and maximum ratings and 
operating values for associated rectifier 
tubes. Contains sections on transmitter- 
design considerations and on rectifier 
circuits and filters. Features classifica- 
tion charts for quick, easy selection of 
tubes, and circuit diagrams for trans- 
mitting and industrial applications. Fea- 
tures lie-flat binding. Price $1.00.* 


@ RCA RECEIVING TUBE MANUAL — RC-17 
(834" x 534’’) 336 pages. Revised, ex- 
panded, and brought up to date. Con- 
tains the latest receiving tubes, includ- 
ing types for black-and-white and color 
television applications. Features tube 
theory written for the layman, applica- 
tion data, Resistance-Coupled Amplifier 
Section, and several new circuits for 
high-fidelity audio amplifiers. Features 
lie-flat binding. Price 60 cents.* 


+Trade Mark Reg. U.S. Pat. Off. 


@ RADIOTRON{ DESIGNER’S HANDBOOK 
—Ath Edition (834” x 514'’)—1500 
pages. Comprehensive reference thor- 
oughly covering the design of radio and 
audio circuits and equipment. Written 
for the design engineer, student, and ex- 
perimenter. Contains 1000 illustrations, 
2500 references, and cross-referenced 
index of 7000 entries. Edited by F. 
Langford-Smith of Amalgamated Wire- 
less Valve Co., Pty., Ltd. in Australia. 
Price $7.00.* — 


@ RCA POWER AND GAS TUBES— PG- 
101C (10%” x 834’’)—24 pages. Com- 
pletely revised and brought up to date. 
Technical information on 174 RCA 
vacuum power tubes, rectifier tubes, 
thyratrons, ignitrons, magnetrons, and 
vacuum-gauge tubes. Includes terminal 
connections. Price 20 cents.* 


@ RECEIVING-TYPE TUBES FOR INDUSTRY 
AND COMMUNICATIONS — RT-104 
(1074"’ x 834’) 20 pages. Technical in- 
formation on 130 RCA “‘special red”’ 
tubes, premium tubes, computer tubes, 
pencil tubes, glow-discharge tubes, small 
thyratrons, low-microphonic amplifier 
tubes, and other special types. Includes 
socket-connection diagrams. Price 20 
cents.* 


© RCA RECEIVING TUBES FOR AWM, FM, 
AND TELEVISION BROADCAST—1275-G 
(1074” x 834’) 28 pages. New booklet 
contains classification chart, character- 
istics chart, and base and envelope con- 
nection diagrams on more than 600 
entertainment receiving tubes and pic- 
ture tubes. Price 25 cents.* 


@RCA PHOTOTUBES—PT-20R1 (107,” 
x 83%’’)—16 pages. Phototube theory, 
data on 15 types, curves and circuits for 
light-operated relays, light measure- 
ments, and sound reproduction. Single 
copy free on request. 


*Prices shown apply in U.S.A. and are subject to change without notice. 
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@RCA PHOTOSENSITIVE DEVICES AND 
CATHODE-RAY TUBES — CRPD-105 
(107% x 88%’’)—24 pages. Contains 
technical information on 109 RCA tubes 
including single-unit, twin-unit, and mul- 
tiplier phototubes; flying spot tubes; 
monitor, projection, transcriber, and 
view-finder kinescopes; and storage 
tubes. Price 20 cents.* 


@RCA PICTURE TUBES—KB-106 (1074” 
x 87%'’)—16 pages. Contains character- 
istics and base-connection diagrams for 
RCA’s complete line of picture tubes. 
Features an interchangeability directory 
on more than 150 types. Price 20 cents.* 


@ RCA TUBE PICTURE BOOK—TPB-1 
(107%" x 83%’’)—16 pages. Collection of 
photographs and cutaway drawings of 
representative tube types. Prepared 
especially for use by students. A visual 
aid for the details of tube construction. 
Price 25 cents.* 


@ RCA POWER-TUBE FITTINGS—PTF- 
1012A (107%” x 834’’)—24 pages. Lists 
39 power-tube fittings designed for sup- 
porting and cooling power tubes, and 
illustrates their use with power tubes 
made by RCA and other manufacturers. 
Includes exploded-view assembly draw- 
ings as well as detail drawings of all fit- 
tings. Price 25 cents.* 


@ HEADLINERS FOR HAMS—HAM-103B 
(107%” x 834’’)—4 pages. Technical in- 
formation and terminal-connection dia- 
grams for 48 RCA “HAM” PREFER- 
ENCE TYPES: modulators, class C 
amplifiers and oscillators, frequency 
multipliers, rectifier tubes, thyratrons, 
cold-cathode (glow-discharge) tubes, and 
cathode-ray tubes. Single copy free on 
request. 


@ TECHNICAL BULLETINS — Complete 
authorized information on RCA trans- 
mitting tubes and other tubes for com- 
munications and industry. Be sure to 
mention tube-type bulletin desired. Sin- 
gle copy on any type free on request. 


@ RCA PREFERRED TYPES LIST—PTL- 
501-B (107%”" x 83%’’)—-4 pages. Lists 
RCA Preferred Tube Types, both re- 
ceiving and non-receiving, by function. 
An aid to equipment designers in the 
selection of tube types for new equip- 
ment design. Single copy free on request. 


@ RCA INTERCHANGEABILITY DIRECTORY 
OF INDUSTRIAL-TYPE ELECTRON TUBES— 
ID-1020A (107%%”’ x 834’’)—16 pages. 
Lists more than 2000 type designations 
of 26 different manufacturers arranged 
in alphabetical-numerical sequence; 
shows the RCA Direct Replacement 
Type or the RCA Similar Type, when 
available. Price 20 cents.* 


Test and Measuring Equipment 


INSTRUCTION BOOKLETS — Illustrated 
instruction booklets, containing specifi- 
cations,operating and maintenance data, 
application information, schematic dia- 
grams, and replacement parts lists, are 


available for all RCA test instruments. 
Booklets for the following popular in- 
struments are available at the prices 
indicated. Prices for booklets on other 
instruments are available on request. 


25 cents each* 


WO-55A (3’’ Oscilloscope) 
WR-39A (TV Calibrator) 
WR-59A (TV Sweep Generator) 
WR-67A (Test Oscillator 
WV-65A (VoltOhmyst7) 
WV-75A (VoltOhmystf) 


+Trade Mark Reg. U. S. Pat. Off. 


WV-77A (VoltOhmystt) 
WV-77B (VoltOhmystft) 
WV-84A (Microammeter) 
WV-95A (VoltOhmystf) 


165 (VoltOhmystf) 
165-A (VoltOhmystt) 
195-A (VoltOhmystt) 


*Prices shown apply in U.S.A. and are subject to change without notice. - 
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50 cents each* 


WA-44A (Audio Oscillator) WR-40A (UHF Generator) 
WO-56A (7’’ Oscilloscope) WR-41A (UHF Generator) 
WO-57A (3” Oscilloscope) WR-41B (UHF Generator) 
WO-57B (3” Oscilloscope) WR-49A (RF Generator) 
WO-60C (5”’ Oscilloscope) WR-59B (TV Sweep Generator) 
WO-78A (5” Oscilloscope) WR-59C (TV Sweep Generator) 
WO-79A (3” Oscilloscope) WR-61A (Color-Bar Generator) 
WO-79B (8” Oscilloscope) WR-61B (Color-Bar Generator) 
WO-88A (5’’ Oscilloscope) WR-86A (UHF Sweep Generator) 
WO-91A (5”’ Oscilloscope) WR-89A (Marker Generator) 
WR-36A (Dot-Bar Generator WV-87A (VoltOhmystt) 
WR-39B (TV Calibrator) WV-97A (VoltOhmystf) 


WR-39C (TV Calibrator) 


75 cents each* 


WR-46A (Video Dot/Crosshatch Generator) WV-98A (VoltOhmysttT) 


$1.00 each* 


WT-100A (Electron-Tube MicroMhoMeter) 


Batteries 


© RCA RADIO BATTERIES FORFLASHLIGHT, industrial applications. Includes inter- 
RADIO, AND INDUSTRIAL APPLICATIONS = changeability directory, and a battery 
—BAT-134B (107%%" x 834’")—8 pages. replacement guide for 1948 to 1954 in- 
Contains characteristics, terminal con-  clusive for portable radios. Single copy 
nections, and socket patterns of 82 RCA free on request. 

dry batteries for radio, flashlight, and 


+Trade Mark Reg. U. S. Pat. Off. 
*Prices shown apply in U.S.A. and are subject to change without notice. 
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Reading List 


The publications listed represent both elementary and advanced treatments of 
power and rectifier tube theory, applications, and circuit design. The list, obviously, 
is not inclusive, but additional references are given in the publications listed. 


ARRL Antenna Book. American Radio Relay League. 

BENEDICT, R. R. Industrial Electronics. Prentice-Hall, Inc. 

CHUTE, G. M. Electronics in Industry. McGraw-Hill Book Co., Ine. 

DAVID AND WEED. Industrial Electronic Engineering. Prentice-Hall, Inc. 
DoME, R. B. Television Principles. McGraw-Hill Book Co., Inc. 

EVERITT, W. L. Communication Engineering. McGraw-Hill Book Co., Ine. 
FINK, D. G. Engineering Electronics. McGraw-Hill Book Co., Inc. 

GRAY, T. 8S. Applied Electronics. John Wiley & Sons, Inc. 

KLOEFFLER, R. G. Industrial Electronics and Control. John Wiley & Sons, Ine. 
Kouimr, L. R. Physics of Electron Tubes. McGraw-Hill Book Co., Inc. 


MARKUS AND ZELUFF. Electronics for Communication Engineers. McGraw-Hill Book 
Co., Inc. 


MARKUS AND ZELUFF. Handbook of Industrial Electronic Circuits. McGraw-Hill 
Book Co., Ine. . 


PENDER, DELMAR, AND McILWAIN. Handbook for Electrical Engineering—Com- 
munications and Electronics. John Wiley & Sons, Inc. 


PREISMAN, A. Graphical Constructions for Vacuum Tube Circuits. McGraw-Hill 
Book Co.,; Ine. 


PRINCIPLES OF ELECTRICAL ENGINEERING SERIES. Applied Electronics. John Wiley 
& Sons, Inc. 


RADIATION LABORATORY SERIES. Vol. 18—Vacuuwm-Tube Amplifiers; Vol. 19— 
W ave-forms. McGraw-Hill Book Co., Ine. 


RADIO RESEARCH LABORATORY, HARVARD UNIVERSITY. Very-High-Frequency Tech- 
niques. McGraw-Hill Book Co., Inc. 


ReicH, H. J. Theory and Applications of Electron Tubes. McGraw-Hill Book Co., 
Ine. 


RICHTER, WALTHER. Fundamentals of Industrial Electronic Circuits. McGraw-Hill 
Book Co., Ine. 


Single Sideband for the Radio Amateur. American Radio Relay League. © 
SPANGENBERG, K. R. Vacuum Tubes. McGraw-Hill Book Co., Ine. 
TERMAN, F. E. Electronic and Radio Engineering. McGraw-Hill Book Co., Ine. 
TERMAN, F. E. Radio Engineers Handbook. McGraw-Hill Book Co., Ine. 
TERMAN AND PETTIT. Electronic Measurements. McGraw-Hill Book Co., Ine. 
The Radio Amateurs Handbook. American Radio Relay League. 
The Radio Handbook. Editors & Engineers, Ltd. 
FEDERAL COMMUNICATIONS COMMISSION 

Part 12: Rules Governing Amateur Radio Service. 


Part 18: Rules and Regulations Relating to Industrial, Scientific, 
and Medical Service. 
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RCA Transmitting Tubes NOT Recommended 
For New Equipment Design 


Certain transmitting tube types should be avoided in the design 
of new equipment because they are approaching obsolescence or have 
limited or dwindling demand. Such RCA types are listed below. For 
a guide to the selection of tube types recommended for new equipment 
design, refer to the Charts Section. 


2C40 800 841 1623 
2C43 801-A 842 1624 
3H22 803 851 1626 
4-1000A 804 ~ 860 1635 
10-Y 806 861 5588 
211 830-B 865 8003 
217-C 838 1619 8012-A 


RCA Preferred Types List 


A list of preferred tube types is available to assist equipment 
designers and manufacturers in formulating their plans for future pro- 
duction of electronic equipment. This list is based on periodic surveys 
of the needs of the engineering and manufacturing fields and keeps 
abreast of technological advances in tube design and application. 

A copy of the current list will be gladly furnished on request. 
Write to Commercial Engineering, Tube Division, Radio Corporation 
of America, Harrison, N. J. 


Legend for Base and Envelope Connection Diagrams 
Diagrams show terminals viewed from base or filament end of tube 


Orientation Symbol 
Other Than Key 


\ 


Flexible Envelope Rigid Envelope 
Terminal Terminal 


Small Pin 


Large Pin Envelope 


e = Gas-Type Tube G =Grid IS = Internal Shield 

BC =Base Sleeve H = Heater K =Cathode 
CP=Center Pin Hm = Heater Mid-Tap NC=No Connection 
F = Filament IC =Internal Connec- P=Plate or Anode 
Fm = Filament Mid-Tap tion—Do not use S=Shell 


_ Alphabetical Subscripts B, D, P, T, and TR indicate, respectively, beam unit, diode 
unit, pentode unit, triode unit, and tetrode unit in multi-unit tubes. 
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